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PREFACE, 



It has been well said, that " whoever shortens the roi^/ to 
knowledge, lengthens life/' The value of a knowledge of 
Arithmetic is too generally appreciated to require coinment 
When properly studied, two important ends are attained, viz : 
diacipUne of mind, &ad facility in the application of numbers 
to business calculations. Neither of these results can be se- 
cured, unless the pupil thoroughly underatands the principle of 
every operation he performs. There is no uncertainty in the 
conclusions of mathematics ; there should be no gitesa-work in 
its operations. 

What then is the cause of so much groping and fruitleu 
effbrt in this department of education? Why this aiml^sB^ 
mechanical " ciphering," that is so prevalent in our schools ? 

Many of these evils, it is believed, arise from the practice of 
requiring beginners to solve problems above their comprehen- 
«w/i, and to learn abstract rules without analysing their prin» 
eiples^ or explainirig the reasons upon which they are based. 
Taking his slate and pencil, the pupil sits down to the solution 
of his problem, but soon finds himself involved in an impene- 
trable maze. He aniriously asks for light, and is directed " to 
learn the rule." He does this to the letter, but his mind is 
still in the dark. By pulling and repeated trials^ he at 
length finds that certain multiplications and divisions produce 
the answer in the book ; but so far as the reasons of tiie pro- 
cess, and the principles of the rule are concerned, he is totally 
ignorant^ 

It needs no arguments to show that this course is calculated 
to dampen the ardor of a child, and make him a meckaaiioai 
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cipherer. To require a pnpil to Uam and wnderetand amle 
before lie is permitted to see its principles illn-<trateil by simple 
practical examples, |>la?es hiin in the condition of tlie boy, 
whose mother char^jed him never to go into.the water till he 
bad Icfirned to swim. 

Tliese embarrassments are believed to be as unneee^sarj/^ as 
they are deleterious. The present work was undertaken, with 
the hope of contributing sOiuething towards tlieir removal. 
Its plan is the following : 

1 . The definitions are designed to be simple, brief, and compre- 
hensive. If they are not simple, children can not understand 
them ; if long, it is difficult to remember tliem ; and if note^m- 
prehemive, they are not %oorth remembering, 

2. The pupil is led to a knowledge of the rule by indue- 
tion, a j>rocess l)y whicli he is taught to reason fro!n particular 
examples to general 2>rinciples. To this end the examples 
at the commencement of the mles are practical, and are 
adapted to illustrate the particular princiiiles under considera- 
tion. Every teacher can bear testimony, that children reason 
upon practical questions with far greaXar /acility and accuracy^ 
than the}' do upon abstract numbers. 

8. Tlie separate principles being analyzed and underatood, 
the geneml rule is then deduced, and arranged in a convenient 
manner for reference and review ; thus combining the advan- 
tages both of the inductive and synthetic modes of instruction. 

4. The rules, as far as possible, are constructed in such a 
manner as to suggest the principles upon which they depend; 
and tlie reasons for the various operations are carefully given, 

5. The work abounds in examples for practice, which are 
drawn from the various departments of business and science, 
and a;*e calculated to call into exercise the ditferent principles 
of the rules, to wake up thought, and to prepare the learner 
for the active duties of life. 

Their arrungeinent is gradual and progressive. At first, the 
Dumbers are small and refer to objects with which the pupil is 
acquainted, in order that he may clearly understand the nature 
of the question and the reason for every step in its solutioa. 
As he becontoi familiar with the operation and the principles 
of the rule, the numbers are largr tiud the combinatioxu more 
oomj;^Ucated and diflicult. 
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6. Mental exercises are -it^quently interspersed through tho 
work, which, improperly attended to, are among the best means 
to arrest and precent habits of mechanical cipliering. 

7. In tlie arrangement of subjects, it has been a cardinal 
point to follow tho natural order of the science. No principle 
is used in the explanation of another, until it has itself been 
demonstrated or explained. Common fractions, Uierefore, are 
placed immediately after division, for two reasons. jP/7*»f, they 
arise from division, and are inseparably connected with it 
Second^ in Reduction, Compound Addition, &c., it is frequently 
necesisary to use fractions; consequently fractions must be 
exjHained before the Compound rules can be understood. 

For the same reason, Federal Money, which is based upon 
the decimal notation^ is placed after Decimal Fractions. 
Interest, Insurance, Commission, &c., are also placed after 
Percentage, upon whose principles they are based. 

8. In preparing the tables of Weights and Measures, particu- 
lar pains have been taken to ascertain those that are in present 
use in oui' country, and to give the legal standards as adopted 
by the General Government, in 1834.* 

9. The subject of Analysis is deemed so essential to a 
thorough knowledge of arithmetic and business calculations, that 
an entire section is devoted to its development and application. 
The principles of Cancellation are carefully explained, and its 
important applications pointed out, in their proper places. 
The Square and Cube Hoots are illustrated by geometrical 
figures and cubical blocks. 

10. The work contains much valuable information respectirjj 
business transactions and matters of science, not found in 
other school Arithmetics. 

• Nearly twelve years had elapsed after the Government adopted a uniform 
standard of Weights and Measure?, before the publication of the first edition of 
this work ; and yet not a single arithmetic, so far as we know, had given these 
stanclurds to the public, or even Intimated that any thing had been done upofi tho 
subject. In the year 1836, Congress directed the Secretary of the Treasury tc 
caiiae to be delivered to the Governor of each Slate in the Union, or to such per 
son as he should appoint, a complete set of all the Weights and Measures adoptc 
as 9t:yid:{rds, for the use of tlie States respectively ; to the end that a unifov. 
standnrd might be established throughout the United States. Since that, many 
©f the State* liave adopted the same, and it is to be hoped that every State of the 
Union will promptly unite in the aocompUshmeui ut aa oujea so coudui^ve both 
to iadlviduia and itUbiicgooU. 



With regard to the present edition, it may be remarked, that 
the stereotype plates having become so much impaired by nse 
an to render it necessary to renew them, the author has availed 
himself of the opportunity thus presented, to revise the work, 
and make such additions as experience and the advancement 
of this department of instruction, have suggested. By con- 
densing some parts and increasing the number of pages, an 
cpportunity has been afforded for the introduction of much 
XI 3 w and valuable matter. Among the improvements ai'd^^the 
addition of many new examples, a more comprehensive view 
of Duties, Equation of Payments, Domestic and Foreign Ex- 
change, Progression, &c. The ai'ticles are numbered the same 
as before, and the new examples are placed after those already 
given, so that the present may be used with the former editions, 
if desired. 

Such is a brief outline of the present work. It is designed 
to present the elements of practical ai'ithmetic in a liuiid and 
syst^mat'ic manner. It embraces, in a word, all the principles 
and rules which the business man has occasion to use, and is 
particularly adapted to precede the study of Algebra and the 
higher branches of mathematics. 

In conclusion, the author begs leave to express his obliga- 
tions to teachers and the public, for the very flattering manner 
in Avliich his former works have been received. The circu- 
lation has far exceeded his most sanguine expectations, and it 
is hoped the present edition will be found worthy of continued 
favor. 

J. B. THOMSON. 

Nbw York, March 4th, 1858 

\* A Key to this edition of the "Practical Arithmetic," contain- 
la^ an Analysis of the more difficult questions, the results of ll.e 
Bsveral steps in tho operation, etc., is published separately for the 
use*ot: teachers, and private students. 



SUGGESTIONS ON TEACHING ARITHMETIC. 

I. QuALTFiCATioNs. — ^Tho chief qualificfttions requisite in teachiog 
Aritlimetic, as well as other branobes, are the following : 

1. A thorough knowledge of the subject 

2. A love for the employment. 

3. An aptitude to teach. These are indUpetuabU to meoeup 

IL Classification. — Arithtnetic^ as well as reading, grammar, ^e,, 
should be taught in cliuaes, 

1. This method saves mneh time, and thus enables the teacher to 
devote more attention to oral illustrations, 

2. Tlie action of mind upon mind, is a powerful sHnuiUnt to ezer^ 
tion, and can not fail to create a zesi for the study. 

8. The mode of analyzing and reasoning of one scholar, often 
suggests new ideas to others in the cUiss. 

4. In the classification, those should be put together who possesf 
as nearly equal capacities and attainments as possible. If any of 
the chiss learn quicker than others, they should be allowed to taka^ 
up an extra study, or be furnished with additional examples to 
solve, so that the whole class may advance together. 

III. ArPARATua. — ^The Blackboard and Numerical Frame are aa 
indispensable to teachers, as tables and cutlery to housekeepers. 

Not a recitation passes without use for the blackboard. When 
a principle is to be demonstrated, op-an operation explained, if done 
upon the blackboard^ all can see and understand it at once.* 

IV. RBcrrATioxs. — The first object, in conducting a recitation, 
should be. to secure the attention of the class. This i^ done chiefly 
by throwing life and variety into the exercise. Children loutI.« 
dullness, while animation and variety are their delight. 

3. Every example should be analyzed, the ** why and the where- 
fore" of every step in the solution should be required, till the learner 
becomes perfectly familiar with the process of reasoning. 

4. To ascertain whether every pupil has the right answer, it b an 
excellent method to name a question, then call upon some one to 

* Every one who ciphers, will of oourae have a slate. Indeed, it is dcs)r.ibl« 
that every scholar ia school, even to the very youngest, should he furnished wiih 
a small slate, so that when the little fellows have learned their lessons, they may 
busy themselves in writing and drawing various familiar objects. Idlencis in 
school is the parent of mitckiefy and emfto^msiU la the beat antidote against du* 
sbedienee, 

Oeometrieal diagrams and talids are also highly xueM in illustrating many 
points in arithmetic, and no school iboold be witbooi tfeMm. 



ft«k hw mmmj m tkt rhm agree vitii it. IW lasvcr tkjgire by 
nuK&^ tJktar hand, vill ihov at cmot huw manj are rjghL Tha ck- 
ptaiiliiw of the proe« maj ao«beBa4e. 

AaoUKT aMthodk to let the ehM ruhj i ^ eiiatga with each atkg; 
aad wfaca aa aawer is decided to be right at aiiai^ let cvcrj one 
Boarfc it aeecrdinglT. After the shitee are uta iae d to ihcir •vbcv^ 
each ooe will eoireet his errors 

V. TaoBOOGnm— The nntto of evtrj teacher shoald be Omr- 
mtghmen. Withoat it, the great ends of the stadj swdfj^nated. 

1. la eemring this otject, madb adTaat^ga is dcmed fgmm fim- 
fmemtrewiam, 

t. Fttta raeitaCioa dioald passwitheat yrarfit^qiinws apen 
Ihe Uaefcboard or shiica» bevdes those MaigDed f> the lemn. 

S. After the dass hare aolTed the eiaaiplre laiikT a nde, thqr 
Aould be required to give aaacps—/ of itt principles with the ffisa 
Ibr each step, either in their own language or that of the anthor. 

4, JV'Mla/ JSceye'aninarfthfoctie.are<acevdim^5msf;^iB n 
ffilj and acenrate arithmHi H a ns, and should htfrtqmmtiy p ra ct ioed. 

YL BoM-mwiMkurm, — The kmbii of mlf-rtUaMf in atodj, is eoo- 
ffssedly imtt&JumbU. Its power is prorerbiel ; I had ahnost aai^ 
mHmiptiiemL ** Where there is a wUi^ thfre is a tscjiL* 

1. To aeifaire this habit, the pupil, like a child learning to walk^ 
most be taogfat to depend upom. ktBudf. Henee. 

%. When asristsnfif is required, it should be gircn imdhtetiy; not 
bj taking die slate and sotviug the example for him, bat by ezpbun- 
iog the wtemnimf of it, or illiutratiDg the prbteipU on which the 
operation depends, bj supposing a more £aniliar eise. Inth»wa/ 
the pupil will be able to «olTe the qoe&iion himself, and his eje will 
■parkie with the cnnseioafDcas of vietorj. 

5. Finally be most learn to scdve exsmpleB wdfysndeal of the 
answer. Without this attainment the pnpil reeeivcs but liiile or 
BO diwnpliiu Iram the study, and is umJU to be trusted with boii- 
ness esleulationsL What though he eomes to the rcdlation with an 
oeeas»«al wrong answer; it were better to soIto one question 
f0idi0r4tendt«^y and a/on«, than to eopy a more oi answers frum the 
buok. What would the study of mental arithmetie be worth, if tlie 
popil had the answers before him f Whait b a young man good for 
io the eouniing^oom, who can not perform arithmeUeal opermtioot 
without Warning the answ9 1 
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ARITHMETIC. 



SECTION I. 

AxT. !• AnrrnMsno ii the munie ofnumben, 

Om. Arithmetic it sometinfMS ragiirdsd b<itli nt a raiei»e««nd msrc ; ftedanw, 
b«efiiMe It tfxpliiiiH tt)0 relmionii and |irupertl<<« of niimbwi; aa vt, kaeauM It 
tltowt liow Ui apply tbeoi to the practical cuuoariM of life. 

2t Any single tiling, as a peach, a rose, a book, is called 
a «nt7, or one; if nnotiier single thing is put with it, the col- 
lection 13 called tuco ; \i another still, it is called three; if 
another, ^Mr; if another, ^w, &c. 

The terms, ene^ two^ three^ Ae.^ by which we express how 
many single things or unite are under consideration, are the 
names of numbers, Ilence, 

8« Number signifies a unit^ or tL mlleetion of unite. 

Numbers are expressed by words^ by letters^ and hy figures, 

JV<«e«.— The qn(>9tinn6 on the obaenrationt may be omllted, by befflmMr% UH 
review, Ifdeeued adviMible bj the Teaclier. 

NOTATION. 

4« Notation is the art of expressing numbers hy letters or 
figures. 

There are two methods of notation in use, the Rwian and 
the Arabic. 

QoKenoivii.— 1. What le Arithmetic? S. WhuK la a sli«1e thing cnlled ? ff 
am* her Ib put with ii,what ia the coll««ti«n called? If another, what? W^at 
are ibete* rat une,twt«, three, &c.? 3. What, then. !<« niimher? How are num- 
bers fixpraaed ? 4. What ia NoiaUoa Y Uow inaay meihod* of aotatluii an in 
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NOTATTON. 



[Sect. I. 



I. ROMAN NOTATION. 

5* The Roman Notation is the method of expressing nnm- 
bers by letters ; and is so called because it was invented by 
the ancient Romans. It employs seven capital letters, viz: I, 
V, X, L, C, D, M. When standing alone, the letter I denotes 
one; \,Jice; X, ten; \^ fifty ; Q^ one hundred ; D, five hun- 
dred; M, one thowand. 

To express the intervening nnmbers from one to a thoasand^ 
or any namber larger than a tliousand, we resort to repeti- 
tions and various combinations of these letters, as seen in 
the following 

TABLK 



I denotes one. 


XXX denote thirty. 


II 


'« 


two. 


XL 


" 


forty. 


III 


(( 


three. 


L 


tt 


fifty. 


IV 


M 


four. 


LX 


it 


shcty. 


V 


tl 


five. 


LXX 


tt 


seventy. 


VI 


M 


six. 


LXXX 


" 


eighty. 


VII 


M 


seven. 


XO 


u 


ninety. 


VIII 


M 


eight 





M 


one hundred. 


IX 


M 


Dine. 


CI 


U 


one hundred and one. 


X 


«< 


ten. 


CX 


U 


one hundred and ten. 


XI 


tt 


eleven. 


CO 


tt 


two hundred. 


XII 


«< 


twelve. 


ceo 


tt 


three hundred. 


XIII 


•< 


thirteea ^ 


0000 


u 


four hundred. 


XIV 


M 


fourteen. 


D 


tt 


five hundred. 


XV 


w 


fifteen. 


DO 


tt 


six hundred. 


XVI 


M 


sixteen. 


DCO 


tt 


seven hundred. 


XVII 


<i 


seventeen. 


DCCO 


tt 


eight hundred. 


XVIII 


u 


eighteen. 


DCCCO 


tt 


nine hundred. 


XIX 


tt 


nineteen. 


M 


tt 


one thousand. 


XX 


M 


twenty. 


MM 


It 


two thousand. 


XXI 


tt 


twenty-one. 


MDCCCXLV,one thousand eight 


XXII 


tt 


twenty-two» Ac. 


hundred and forty-five. 



Qi'KST.— 5 Whnl is the Roman notation ? Why called Rnrnnn ? How many 
tetiere d(K» it employ? What does each of these letters denote when nandSnj 
a!one? Iluw are the intervening numbers from one to a Uiousand exfresaed? 
How express Two? Pour? Six? Eight? Nine? Fourteen 1 Sixteen? Nine- 
teanJ Twenty-four? Twenty-eight? Wbai does XIi denote? LX? XCf 

carp c/f civf cl? mdi 
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Ob^, 1. The Teamer wil! perceive from the Table abore, that every tlii<e*a let- 
ter is repealed, its value w repeated. Thus f, stnndloj alone, denotee am t tl, 
. twooneit or two, tec So X denotes lex ; XX, tieeiU^ 4m. 

2. When two letters of diOereni value are Joined together, if the less is placed 
before the greater, the value of lh« greater is diminished as many units as the 
less denotes; if (ilaeed after the fpreuUfr, the value uf (he greitter Is ixcrenfMt at 
mauy ujiit^ as the leas denotes. Tb us^ V denotes five ; but 1 V deaotM only fuor ; 
and VI, six. So X denotes ten ; IX, nine; XI, eluven. 

3. A line Or bur (— )^p aced over a letter, increases its value a tktusand timu* 
Thus V denotes five, V denote five thonsand ; X, ten ; X, ten thon<nhd. 

1 4. 'J'lie Roman iictaiion is chiefly used to deuote Cihapters, aectiotM, and other 
divisious of buukfl and discourses. , 

III ihu eurlv periods of this n tatinn, four was written I III, instead of IV; nine 
was written VI HI, instead of IX ; forty wa^ wrttren XX XX, tn^teud of XL, Ala 

A thuunand was originally written CID, which, in later tiroes, whs changed 
Into M\five hundred whs v^ritten 10 instead of D. Annexing to lO increased 
its value taji limes. Thus, 100 denoted jioc ibouMand; \:yjij, fifty tho%^md^^ 

II. ARABIC NOTATION. • 

6t The Arabic Notation is the method of expressing nmn- 
bers hy figures; and is so called because it is supposed to 
have been invented by the Arabs, It employs the following 
ten characters ov figures^ v'lzi 

12 8 4567 8 9 

ooe, two^ three, four, five, six, seven, eight, niDe, naagbt. 

The first nine are called significant figures, because each 
one always expresses a value, or denotes some number. 
Tliey are also called digits, from the Latin word digitus^ 
signifying a finger, because the ancients used to count on 
their fingei^. 

The last one is called naught, because when standing alohe^ 
it expresses nothing^ or the absence of number. It is also 
called cipher or zero. 

Ob8. Tt must not be inferred, however, that the cipher Is tuelets; for when 
placed on the right of any of the significant figures, it increases their value. It 
may therefore be recarded as an auxiliary digit., whO!>e oflloe, it will be seen 
hereafter, is as important as that of any other figure in the system. 



Q,vr.9T.—Obs. What is the effect of repeating a letter? If a letter is pTaced 
before another of greater value, what is the efltct? If pl«ced after, what? 
W^hen H letter has a line placed over it, how i^ its valne affected 1 To what use 
is the Roman notation chiefly applied ? 6. What is the Arnbic notation? Why 
called ArHbiQ? How many cha aeters does it employ?. What are the first nine 
called? Why? What elsd are they called? Why? What is the Insl. QOO 
called? Why? Obs, Is the cipher uaelew^ W>ttX. tau's Vl>m \»V3^^sA^ 
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90TAnQir. 



{S^EOT*. L 



7i It will be seen that nins is the greatest nnmber that can 
be expressed by any single Jigure in the Arabic notation. 

All nnmbers larger than nine are expressed by coinbinlhg 
togetJier two or more of these ten figures, and assigning dif- 
ferent valoes to them, according to the different places which 
tliey ocenpy. For example, to express ten, we place the 
on the right of the 1, thns 10; to express eleten, we use two 
Is, thns 11 ; to express twelvey we place the 2 on the right of 
tlie 1, thns 12 ; to express hoenty^ we place tlie on the right 
of the 2, thns 20; to express a hundred, we place two Os on 
the right of the 1, thns 100, &c., as seen in the following 



2,twa 
S, thrMi 

4, foar. 

5, fire. 

?» seren. 

8, ei!,'ht 

9. nioe 

10. ten. 

11. elemk. 

12. tW«»lT«L 

is, tltirtecik 
1 i. fimrtMB. 
IS^fiaecik 
Id, »ixt««a. 

17. t^Tt^ntMa 

18. M|elit««n. 
18. ■iwHtta, 
t0.t«vtAr. 

SK IWHrtT-<MML 

ta. IwmiT-twa. 
SS. tvM^-lkraSL 
S4^ tw«ttty-luiir. 

StL twenty-fix. 
ST. Iv«eatjr-Qercii. 



TABLR 

28, twenty-eight. 

29, twenty-oine. 

80, tiiirty. 

81, tliirty-one, 

82, tliirty-twa 
38. thirty-three. 

84, thiriy-fiHir. 

85, thirty-Dve. 

86, thirty -«ix. 

87, thirty-«even. 
S8, thirty-eight 
89, thirty-uiue. 

40, fi»rty. 

41, fttrty-oiML 

42, flirty 4 w<K 
48, rorty-thre«. 

44, ft»rty-f«ur. 

45. fiirtyfivflL 
4a, fttrly-siz. 
47. ftirty-sercik 
48^ Ibrty-c^i. 
40, fkiriy-niBe. 
Ml fifty. 

61. fifiy-oiML 
52, fiftV-twa 
58. ^fty-tkrc«L 
54^ fifty-foar. 



66, ISfly-fiTSt 
. 66, fifry-six. 

67, fifVy-eercfL 

58. fifty-etglit. 

59. fifiy-uioe. 

60. sixty, 
70, Berenty. 
80. eighty. 

90, ninety. 

91, uinefy-one. 

92, iiinety-twOL 

93, ninety-threit 

94, nimrty-firtnr. 

95, ninely-fire. 

96, iiineiy-eix. 

97, iiinety-seTeiu 
9S, ninety-eight 
99, ninety-nine. 

100, one hoadred. 
200. tiro kandred. 
800. three hundred 
400, four hundred. 
50 \ fire hundratt 
6fia six himilred. 
700. seven hnmlred. 
900. nine huntimt 
lUOO^oue thiKXSaiHL. 



Qrvrr.— 7. IVImI Is i)» sr«ai«$t •nabar that c«b he erpiuiJ krew aKnrv? 
■mt anp- fewsvr — i ^rj •x pmi i d* How exj^MM im? Elpraa? TwItcT 
^r>-«rM« ? ^VlHtt fat liw- gft - l— MUMbrf llMift CM kv rX|wtt««l bj ivo aiwwt 
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Cm. 1. Th« terms thirUeit, fourteen, fifteen, Itc., are obrlonsly darlTwl flrom 
three and ten, four and ten, Are and ten, wlilch by oontnietion bveiiine tbiheen, 
fuu teen, fifteen, &c., a|id are therefoie rignlflcant of the nninbera which they 
denote. The terms eleven and twelve, are genemlly regaidt^d a-i primiiive 
wufds ; at h11 events, there is no perceptible analogy betwet* n thfin and the 
num tiers whieh ihey represent. Bad the terms oneteen and tuoteem been adopted 
in Uieir atead, the names would then hHVO been hlgnificant of tlie auinbeta one 
and ten, two and ten ; and tbeir etymology would have bean similar to that uf 
the succeeding terms. 

3. The lerms twenty, tkirtf, forty^ Aca, were formed Dnm two-tona, tbrse-leiis, 
fourwtens, which were eontraoted into twenty, thirty, (briy, 4te. 

3. Ttie lerm4 twenty-one, tweaty-two, twenty-three^ &e., are compounded of 
twenty and one, twenty and two, &c All the yther numbers as far as ninety 
nine are formed in a similar manner. 

4. Tiie terms kmidred and tkaiutand are primitive wprda, and benr no analoTy 
to the niuni>ers which they denote. The numbers between a hundreil and a 
thousand are expressed by a repetiti<m of the numbers below a liondred. Tlius 
we say^oiie htmdred and one, one hundrud aud Xtfo, on^ hundred and three, Itc. 

8« It -will be seen from thd preceding table, that the $ame 
figures standing in different places, exY^voss different values. 

TVlien standing alone or in the right. Juind place", tlie figure 
1 denotes a ^r^jj^Z^. thing or on^^'^hieh is called a unit of the 
first order, or simply a unit. So the other digits, 2, 3, 4, 6, «fec., 
standing alone or in tlie right hand place, denote single things 
or onesy which are also called units of the^r^j order^ or simply 
units. 

AVhen standing in thesecoud place, (10), the 1 denotes one ten^ 
which is called a unit of the second order. Now this 1 ten or 
nnit of the second order, is equal to ten ones, or ten units of the 
Orst order. That is, when tJie 1 stands in the second place, it 
denotes ten times as many single things or ones, as when stand* 
ing in the first, or right hand place. So the other digits, 2, 3, 
4, 5, &c.^ occupying the second place, denote tens or units of 
the second order^ as 2 tens, 3 tens, 4 tens ; and the value of 
each is ten times as mucli as when it occupies the right hand 
place. 



QcKST.— Oft«. From whnt is the te«-m thirteen derived? Fourt«>en? Sjx- 
teen? Eighteen ? Wltat is said of tlie terms eleven and twelve ? Iluw nre the 
toriiu twenty, ih-irly, &c^ furtUMl? What is «uid of the terms hundred, iind 
thou<and ? IJow are the nuuiber-'t between a humlred lui.i a ihuummil express- 
ed? 8. Dues the Same figure alwny^ express tlie sunie value? What dues 
each uf the dibits I, S, 3, Itc, douute, when sluiidin:; In the right hand pliic^ * 
What are these units or uue^ called ? What do they deuote wiiea staudiug 
the second phMe? What are teua called 1 
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TVIien standing in the third place, (100), the 1 denotes one 
hur.dred^ which is called a unit of the third order. This 1 
hundred or unit of the third order, is equal to ten tens, or ten 
units of the second order ; consequently its value is ten times 
as mucii as when it stood in the second place. So the other 
digits standing in the third place, denote hundreds or units of 
. the ihii'd order^ as 2 hundreds, 3 hundreds, 4 hundreds, &c.^ 
and their value is ten times as much as when they occupy the 
secontl place. 

Again, when standing in the fourth place, (1000), the 1 de- 
notes 1 thousand, which is called a unit of the fourth order. 
This 1 thousand or unit of the fourth order^ is equal to ten 
.. hundreds, or ten units of the third order ; therefore its value is 
ten times as much as when it stood in tiie third place. The 
" «ame is true of the other digits. That is, 

Ten units make one ten; 

Ten tens make one hundred ; 

Ten hundreds make one thousand^ &c. Henoo, nniversally, 

9t Ten of any lower order is eqnal to one in the next higher 
order. It is therefore a general law that, 

Numbers increase from right to left hy tens^ or in a tenfold 
ratio ; consequently each removal of a figure one place towardM 
the left, increaaes its value ten times, 

10. The different values which the same figures express, are 
called simple and local values. 

The simple value of a figure is the number which its name 
denotes when it stands alone, or in the right hand place. 

The local value of a figure is the increased value which it 
expresses, when it has other figures placed on its right. HenCe, 



QnKST— Whnt do they denote when standing In the third place ? What are 

hiii.dredo c-illed ? When standing in the fourth plnce what do they dent »tef 

What nru thoiMHiidx c<ll<'d? Huw many units make one ten? How many 

tens m >ke u hiimlred ? How many hundreds make a thousand? 0. How innny 

or my lower iMder miiko one of the next higher? What is the general law 

by which numbers increase? Wh:it is the efTect npon the value of ii figure to 

""•^ove i( one p7uce towards the left ? 10. What are the difiterf nt values of the 

e Qi^Qre called? What is the simple value of a llgure? What the local 

0f -. . . . 
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The local valne of a figure depends on its locality, or the place 
which it occupies in relation to other figures with which it is 
connected, counting from the riglit. (Art. 8.) 

Obs. 1. The reafon fur a<'R-gning difit'rent valuer to the faincflgMrf»accordii<K 
to the place wh ch they uccu,iy, \* lo eiabie ih to exprH>9i la ge n unbiita iiitel- 
li^lbl.^, n<id ul Urn s.-iine time with lew chii'MCiers. .Oiherwise we miiMt hiive as 
iiiaiiy diffe etit ch.rnciera as we have diflereiii itumberii t>t ex|)rei>8t and the 
labor of leHruiug them would be greater Ihuu that of leuruiug the whole Eiig* 
lisii language. 

2. The Arabic notation is also cnlled the decimal notation, because its orden 
increase in a tenfold ratio. The term decimal is dtTived from ibe Lftlln word 
decern^ which aiguifles tei). 

NUMERATION". 

11* Numeration U the art of reading numbers expretsed ly 

figures. 

-Obs. Numeration bears the samo relation to Notatfonf that rtadimg does to 
writing; though uflen confouudedi they are entirely distinct. 

The pQpil has already become acquainted with the names of 
numbers, from one to a thousand. He will new easily learn 
to read and express the higher numbers in common use, froiu 
the following scheme, called the 

NUMERATION TABLE. 

i 4 

^ s § i i i „•- 

'§ o ;§ .2 .2 d ,g 

■sir -5= "sa "s| "sj.. . 

'o^^PS "TS^-. 2 'o'-'- t3'*'«^ "^^s 
v> '•*-> 'ft a><«-i^ Q>t4-iS o^^S £>t±^s 



^.^•e« a><«-i^ Q>t4-iS o^^s o«t-iS o 
®,S ^c>.^ 'sog ±:0^ ioS t- • 

«s^ 'O^.F^S 't3-.-S "^.^'-S tJp^S ''3«?4h 

-c« c«:s c*;:2 Pc5^ og^ a2.^ 
K H 0» KHS^ftHCq 1=3 H !^ UJ H ^ WH^ 
5 6 8, 3 4 2, 9 7 5, 8 9 7, 6 4 5, 4 3 2. 

Period VI. Period V. Period iV. PtritKi III. Period 1 1. Period I. 
AiiadrillKms. '1 riiiioiis. Dillions. Alillions. Thuu^ssands. Units. 

QiTicsT — Upon what does the local value of a figure depend ? Obit. What is 
the Arabic notation sometimes called? Why? 11. What is Numeration? Re- 
peat the Numeration Table, l>eginnine at the right hand. What occupies th(> 
first place on the right? The second place? The third? Fourth? Fifth! 
Sixth? SeTonth? Eighth? Ninth? Tenth, &c.1 
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12* The different orders of nnmbers are divided into periodi 
of three figures each, heginning at the right hand, 

li\\Qfint period on the riglit, is called unit*' period^ becanso 
it is occnpied by unit**, tens of iinits>, and hundreds of units. 

The second is called thousands^ period, because it is occupied 
by thousands, tens of thousands, and hundreds of thousands, 
as may be seen from the table above. 

The figures in the table are read thus : Five hundred and 
sixty-eight quadrilliona, three hundred and forty-two trillions^ 
nine hundred and seventy-five hillionSy eight hundred and 
ainetj'-seven milliona, six hundred and forty-five thomand^ four 
hundred and thirty -two. Hence, 

13« To read numbers expressed by figures. 

Firet, point them off into periods of three figures each^ count- 
ingfrom the right. 

Then, beginning at the left hand, read the figures of every 
period a^ though it stood alone, and to the last figure of each^ 
add the name of the period. 

Obs. 1. Tn fMintingoffflc^nreB, the learner mnst be careful to b^in at the rij^ii 
band ; ai>d In reading them, tn be^in Kt ihe /<•/< hand. 

2. Siiicii the figures in the first or right hand period Rlways denote units, the 
name of the |»«riod is not pionouncud. Hence, in reading figures, «vlieu no 
period is muutioued, it is always understood to be the right hiiud, or units^ pe- 
riod. 

14« The method of dividing nnmbers into periods of three 
figures, as in the preceding articles, is called the Frenah Nu- 
meration, because it was invented by the French. 

The English divide. numbers into periods of six figures. The 
French method is the more simple and convenient. It is 
generally used on the continent of Europe, as well as in 
America, and has been recently adopted by some English 
authore. 



Qr'KST.— 13. now are (he orders of numbers divided? What is the first 
pericMl cillHd? Why? Whitt is ti)o second called? Why? WhHt U Ihe third 
dilled? Why? What is the fonr:h ciiliod? Why? What i!« the flah called? 
Why ? 13. Miiw dp you re:id niimber.sexpress-d by flgnrer*? Do you prunuunce 
thtH name of the Hu'ht hand period? When no piMi<Nl is named, what is under- 

ud? 14. in the French numeration, how many figures are there iu a period? 

r Munjr ia ihe EagUBh metbod ? Wblch method U pre&srabto 1 
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BXEBOI0E8 IN KtJHEBATIOK. 

JVl»t«. — Tn rending lirge uiimben, beginaeri fihould at first point to each flg- 
nre, and |>n)nniiiiC0 lis iiume. ThiiCf beginning at the r'ght h: nd, he HhouKl 
rny. *' Units, tens, humlreais thoiHunds/* &c. It will be h prufi able exerc se 
for ynung !«ch<)larit tu write the t>xamples upon their ulates or paper, tbeu (joiut 
thein uff into periods, and read them. 

Read tbo numbers expressed by the following ^gures : 



Ex.1. 


127 


i^' 


75407 


21. 


6604700 


2. 


172 


12. 


125242 


22. 


2020103 


8. 


721 


13. 


240251 


23. 


45001003 


4. 


620 


14. 


407203 


24. 


80407045 


6. 


603 


15. 


800200 


25. 


146560800 


C. 


4506 


16. 


1255673 


26. 


8900401 


7. 


7045 


17. i 


5704086 


27. 


250708590 


8. 


8700 


18. 


2070 i7 


28. 


803068008 


0. 


25008 


19. 1 


2605401 


29. 


2175240670 


10. 


40625 


20. 4040680 


80. 


72403U5060 


81. 


45290100800 


86. 


13657240129698 


82. 


160000050000 


87. 


98609006006906 


83. 


7005003007 


88. 


80079401697000 


84. 


101279200361 


89. 


167540000000463 


85. 


114320 


6000675 


40. 


604069470300400 



EXEUCISES IX NOTATION. 

15t To express numbere by figures. 

Begin at the left hand of the highest period^ and write the 
figures of each period as though it stood alone. 

Jff any intervening order, or period^ is omitted in the given 
number, write ciphers in its place. 

Write the following numbers in figures : 

1. Twenty-seven. 

2. Seventy-two. 

3. One hundred and twenty-five. 

4. Three hundred and fifty-two. 

6. Two hundred and four. Ans.. 204. 



Qi'itsT.— 15. How do you express numbers by figures? If any fnterrenio 
order, or period is omitted iu the given naiabert hniw V» \,\A ^ik&nb %>]i!^\t>te&.% 
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6. One thousancl, and forty-two. 

7. Thirty tlioiisnnd, nine hundred and seven. 

8. Foity-six tlionsiind, and four hundred. 

9. Ninety-two tiiousand, one hundred and eight. 

10. Sixty -eijj;ht tliousand, and seventy. 

11. One liundrcd and twenty-four thousand, six hundred 
And tliirty. 

12. Two hundred thousand, one hundr^ and sixty. 

13. Four hundred and five thousand, ana forty-five. 

14. Three hundred and forty thousand. 

15. Nine hundred thousand, seven hundred and twenty. 

16. One million, and seven hundred thousand.' 

17. Thirty-six milhons, twenty thousand, one hundred and 
fifty. 

18. One hundred millions, and forty-five. 

19. Mercury is thirty -seven millions of miles from the sun. 

20. Venus, sixty-nine millions. 

21. The Earth, ninety -five millions. 

22. Mars, one hundred and forty-five millions. 

23. Jupiter, four hundred and ninety-four millions. 

24. Saturn, nine hundred and seven millions. 

25. Herschel, one billion, eight hundred and ten millions. 

26. Seven billions, nine hundred millions, and forty thousand. 

27. Sixty billions, seven millions, and four hundred. 

28. One hundred and thirteen billions, six hundred and fifty 
thousand. 

29. Four hundred and six billions, eighty millions, and seven 
hundred. 

80. Tw«nty-five trillions, and ten thousand. 

31. Two Hundred and six billions, five hundred and sixty 
thousand, find forty-five. 

32. Six hundred millions, seventeen thousand, three hun- 
dred and eight. 

83. Ninety-seven trillions, sixteen millions, seventy thou- 
sand, and thirty. 

34. Eight hundred and forty billions, fifty millions, three 
hundred and one tliousand. 

. 35. Three hundred and sixty-five quadrillions, twjo hundred 
trillions, six hundred and ninety billions, seven millions, three 
ibousoDd sad aix. 
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SECTION 11. 

ADDITION, 

MENTAL EXBB0I8B8. 

Akt. !•• Ex. 1. Greon?e bought a slate for 9 cents, a sponge 
for 6 cents, and a pencil for 1 cent: bow many cents did be 
pay for all ? 

Solution. — 9 cents and 6 cents are 15 cents, and 1 cent aioro 
makes 16 cents. He therefore paid 16 cents for all. 

ADDITION TABLE. 



*2iind 


3 and 
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7iind 


8 and 


9 and 


I are 3 


1 are A 
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'2 " 7 
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3 « 10 


3 " M 


3 •* 12 


4 »» 6 


4 « 7 


4 " 8 


4 " 9 


4 '* JO 


4 « II 


4 " 12 
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5 « 8 
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5 " 13 


5 •» 14 
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7 " 14 


7 " !5 
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8 »' II 


8 ** Vi 


8 »* 13 


8 « 14 


8 " J5 


P »* Ml 


8 *♦ 17 


fl •♦ 11 


9 - 19 


9 " r.i 


9 ♦» 14 


9 « 15 


9 ** 10 


9 * 17 


J) u iw 


IQ '» 12 


10 " 13 


10 " 14 


10 »* 15 


10 " 16 


iO ** 17 


10 " 18 


10 ** 19 



AW<e. — 14 \9 indispensable* to nccuraoy both in arithmnte find bH^inrs^^ U) have 
. Jha oiitninon Artthmelioil liib\e» distinctly and indeJihly fixed in il>e mind. Great 
^are HlmnUI ilier«roi« be ttiken u> prev»'nl Ihem Trom being recited mechanically^ 
or fruin a kiiuw!edge ur the regular incre<iHeor nuinberii. 

' 11. How many are 12 and 10? 22 and 10? 32 and 10? 42 
and 10? 52 and 10? 62 and 10? 72 and 10? 82 and 10? 02 
and 10? 

12. How many are 24 and 10? 86 and 10? 48 and 10? 53 
and 10? 67 and 10? 91 and 10? 86 and 10? 78 and 10? 69 
and 10? 97 and 10? 

13. IIow many are 19 and 4? 29 and 4? 39 and 4? 79 and 
4? 69 and 4? 89 and 4? 99 and 4? 69 and 4? 49 and 4? 

14. How many are 17 Jind 8? 27 and 81 47 and 8? 07 and 
8? 57 and 8? 97 and 8? 87 and 8? 

15. lIow many are 16 and 7? 26 and 7? 56 and 7? 86 and 
7? 76 and 7? 96 and 7? 

16. How many are 14 and 6? 24 and 6? 84 and 6? 74 arid 
6? 64 and 6? 64aDd'6? 94 aad QV — ^ - 
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17. Add 2 to itself, till the snm is a hundred. 

18. Add 8 to itself, till the sum is a hundred and two. 

19. Add 5 to itself, till the sum is a linndred and ten. 

20. Add 4 to itself, till the sura is a hundred and twelre. 

21. Add 10 to itself, till the sum is a hundred and twenty. 

22. A man bought a sheep for 3 dollars, a cow fpr 21 dol- 
lars, and a calf for 5 dollars: how much did he pay for Ui« 
whole? 

23.' A shopkeeper sold a dress to a lady for Id dollars, a 
muff for 10 dollars, and a bonnet for 6 dollars; wbat \f£» U^e 
amount of her bili? 

24. A drover bought 16 sheep of one farmer, 9 of another^ 
10 of another, and of another: bow many sheep did lie bay 
of all? 

25. Harry gave 81 cents for liis arithmetic, 10 cents for a 
writing-book, 8 cents for a ruler, and 6 cents for a lead pencil; 
Low many cents did he pay for all ? 

26. What is the snm of 10 and 12 and 5 and 4? 

27. William bought a pair of boots for 26 shillings, and a 
cap for 9 shillings : how much did he pay for both ? 

28. Susan bought a comb for 17 cents, a purse for 8 cents, 
and a spool of 'cotton for 5 cents: how much did she pay 
for all? 

29. A farmer sold a ton of hay for 18 dollars, a cow for 10 
dollars, and a cord of wood for 8 dollars : how much did ihey 
all amount to? 

80. A merchant sold 15 barrels of flour to one man, 6 to 
another, and 7 to another : bow many barrels of floor did he 
sell? 

81. In a certain school there are 60 boys and 80 girls: how 
many scholars does that school contain ? 

Analysis.^-QO is the same as 6 tens, and 80 the same as 8 
tens ; now 6 tens and 8 tens are 9 tens, and 9 tens are 90. 
Therefore the school contains 90 scholars. 

82. A mechanic sold a wagon for 80 dollars, and a sleigh 
for 20 dollars : how much did he get for both ? 

88. 40 is how many tens? 60? 20? 80? 70? 80?. ^09 
10? 100? 
S4, 7 teas and 2 tens are how many ? 7 tens and 4 tens t 
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. 85. 6 tens are bow many ? 8 tens? 9 tens? 10 tens? 11 tens? 
12 tens? 13 tens? Utens? 16 tens? 16 tens? 17 tens? 18 
tens ? 19 tens ? 20 tens ? 

36. 8 tens and 8 tens are how many? 5 tens ancl 8 tens? 7 
tens and 8 tens? 6 tens and 9 tens ? 9 tens and 8 tens ? 10 tens 
and 6 tens? 

87. In a certain orchard there are 80 apple-treM, and 40 
peficb*trees: how many trees does it contain ? 

88. A traveler rode 90 miles in the cars, and 60 miles in 
stages : how many miles did he travel ? 

89. A 'man gave 60 dollars for his horse, 80 dollars for bii 
harness, and 20 dolkrs for hia cart: how much did he pay 
for all? 

40. A man bonght a horse for 98 dollars, and a wagon for 
65 dollars : how much did he give for both ? 

Analyn8. — 98 is composed of 9 tens and 8 nnits, and 65 ia 
composed of 6 tens and 5 anits. (Art. 7. Obs. 8.) 9 tens and 
6 tens, are 15 ten<(, or 1 hundred and 5 tens ; 8 nnits and 5 
nnits are 13 nnits, or 1 ten and 8 nnits ; now 1 ten added to 5 
tens, makes 6 tens or 60, and 8 units are 68, which, added to 
the hnndred, makes 163. He therefore paid 163 dollars. 

Ob9. fn iiddintr Inrge mraibprs mentally, It is morooonTenient andexpeditiont 
to begin with the highest order. 

41-45. How many are 68 and 25 ? 66 and 23 and 6? 88 and 
72 and 4 and 6 ? 72 and 25 and 10 and 2 ? 68 and 24 and 12 
and 10 and 7? 

4C. Bonglit a pound of tea for 60 cents, an ounce of pepper 
for 8 cents, and a quart of molasses for 10 cents : what does 
my bill amonnt to? 

47. The price of a geography is 65 cents, and the price of a 
grammar is 42 cents : what is the cost of both ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a ton 
of hay, and 80 dollars for a cow : what is the cost of all? 

49. In January there are 31 days^ and in February 28 days : 
how many days are there in both months ? 

60. A man, having three sons, gave 60 dollars to the oldest, 
40 dollars to the second, and 80 dollars to the youngest: how 
many dollars did he give to the three ? 

2 
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EXKRCISES FOR THE SLATE. 

Art. n» In each of the preceding examples it will be ob- 
served, we liave two or more numbers given, and from these it 
U required to find a single number, which is equal to the sev- 
eral given numbers united together. The operation by which 
this number is found, is. called Addition, Hence, 

I8i Addition is tlie process^ 0/ uniting two or more numben 
in one sum. 

The answer, or number obtained by addition, is eaUed the 
sumyOy amount, 

Obh. When all the nnmbers to be added are of th&»ame kfnd, or deneminaiion^ 
as all buuks, all yards, &c., the operattou is called Simple Addition, 

16» d' Siexs. Tiie relations of numbers, and the operations 
wliicli are performed with th'ein, are often denoted by certain 
charactei's, called signs, 

19« The sign of addition is a perpendicular cross {•\'\ called 
plus^ an.l shows that ihe numbers between which it is placed, 
are to be added together. Thus, the expression 6+8, signi- 
fies that 6 is to be added to 8. It b read, " 6 plus 8," or " € 
added to 8." ' 

JV«fe.— The term P'un Is a Latin word, originally signifying more. In Arith* 
metic, it nieaos added to. 

JO, Tlie sign of eqvality is two horizontal lines (=), and 
shows that the numbers between which it is placed, are 
equal to encli otiior. Thus, the expression 5+3=8, denotes, 
that 5 added to 3 are equal t() 8. It is read, "5 plus 3 
equal 8,"'or " the sum of 5 plus 3 is equal to 8." So 7 + 6=8 
+4=12. 

Rend the following expressions: 3+4+1=3+5. 

17 + 3 + 12=15 + 7 + 10. 13 + 6 + 3 + 3=7 + 5 + 12. 

25 + 6 + 17 + 3=26 + 3 + 2 + 20. 36 + 9 + 5=24+8 + 3 + 15. 

65 + 10+12 + 20+16+41+7=40+35 + 15 + 17 + 25+39. 

Qi'iesT.— 18 What Is addition? What Is the answer called? Ob». When 
the numbers to be added are all of the sume denomination, what t;) the opera- 
lion called? 18. a. IIdw tire the relations of numbers and their operations 
Bometitiies denoted Y 19. What is the sign uf udUltinn? Wh;it does H show? 
A*"/«. Wliat Is the meaning uf the term pins? SO. What is the sign of equality? 
Whatdoesit8how> liowistheexpreuion5+3=:8,nMd? Il«w« »4^«>8+lssl?* 
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OaseT[. — WTien the sum of a column does not exceed 9. 

Art. 21* Ex. 1. A man bought 436 ponnds of tea, and 253 
pounds of coffee : how many pounds of both did he buy ? 

Suggestion, — Write the numbers un- Operation, 

der each other, units under units^ tens rj « 

under tens^ &c., and draw a line beneath § § '5 

them, as in the margin. Then, begin- '^X t 

ning at the right hand, proceed in the q 5 S f 

following manner : 3 unite and 6 units . -: 

are 9 units. Set the 9 in units' place -^^^ ^ » « Poa^^s. 
under the colunm addecj because it denotes units, (Art. 8.) 
Next, 6 tens and 3 tens are 8 tens. Write the 8 in tens' place, 
because it denotes tens. Finally, 2 hundreds and 4 hundieds 
are 6 hundreds. Write the 6 in hundreds' place, because it dc" 
notes hundreds. He therefore bought 689 iK»unds of both. 

ii» In the soUition above it is important to observe, that 
«7ii7« are added to iinits^ tens to tem^ &c. Hence, universally, 
Figures of the same order must be added to each other. 

The reason is, that figures of different orders express units 
of different values; consequently, if added together, the amount 
would neither be of one order nor another. (Art. 8.) Thus, 
8 units and 3 tens will neither make sir units, nor six tens, any 
more than 3 apples and 3 oranges will make 6 apples, or 6 
oranges. In like manner, it is plain that 5 tens and 4 hupr 
dreds will neither make 9 tens, nor 9 hundreds. 

Ob8. The object of writing units under viirt.«, tena tif<1»tr ternt^ &.e., It to pr»> 
rent mistakes which might occur from adding different orders to each oiher. 

Solve the following examples in a similar manner : 

2. A btitcher purchased two droves of sheep, the first con- 
jaining 436, and the second 243 : how many sheep did both 
droves contain? Ans. 679 slieep. 

3. A man found two purses of money, one oont.iining 425 
dollars, the other 361 dollars : bow many dollars did both 
purses contain ? 

QiTBiT.— 21. Explain the solutiop oflhe first example from yoiir slats. 33. What 
orders of ttKures do you add together? Why not add figures of difr«3rent orden 
to each oth«r f 
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4. A mm bons^t two tnet» of vHd knd, ooe containing 

S201 ncreF, aod iLe otber, 5428 acres: Low iiiaoj acres vf laud 

cjj jit; tuji 
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(T.) 
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4.>4:iC 


42C»2C1 


sceioio 


750043000 


12^321 


233304 


50:30721 


2f»8^00483 


(9.) 


(10.) 


(11.) 
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221 


4213 


C2022 


82202310 


345 


3120 


5103 


30C0231 


423 


341 


21G40 


G17403 



Case IL — W7i€n (he sum of a eolamn exeeeit 9. 

Alt. 23» Ex. 13. A man bequeathed 5876 dollars to his 
ol<3est cJji]<l, 4^29 dollars to the secinid, and the balance cif Ms 
estate, which vfas 3548 dollars, to the youngest : what was the 
amount of his j»roj>ertj ? 

Suggest ion, — Ha vi ng set down tli e nn mbers, and Operation, 
adJed tlie nnitsi' column as before, we find the sum 5876 
b 23. !Cow 23 units are equal to 2 tens and 3 4629 
un:t% for every ten in a lower order makes ojie in ^*^^^ 
the next higher. (Art 9.) Wc therefore set the ^^^^ -4n«- 
3 or riglit hand figure under the nnit<i, and reserving the 2 or 
left hand figure, add it to the next column. Thus, 2 tens 
(which were reserve<l) added to 4 make 6 tens, and 2 are 8, 
and 7 are It tens, which are equal to 1 hundred and 5 tens. 
Bet the 5 or right hand figure under the column adde<1, and 
add tlie 1 or left hand figure to the next column as before. 
Xow 1 hundred added to 5 makes 6 hundre<K and 6 are 12, 
and 8 are 20 hundreds, which are equal to 2 thou««ands and 
linnrlreds. Set the or right hand figure under the column 
added, and mid the 2 to the next column. In like manner we 
find t!ie sum of the thousands* column is 14; and as this is the 
lant column, we set down the tohole sum. Therefore the amount 
of liiii |iro(iert)r was 14053 dollars. 
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24* The process of reserving the tens or left hand fignre, 
-wlien the sum of a column exceeds 9, and adding it to the next 
colnmn, is called carrying tens. 

25* When tlie sum of a column exceeds 9, the reason wo set 
the vnits^ or right hand figure under tlie column added, is hc' 
sause it is the same order as that column. 

The reason for carrying the tens or left-hand figure to the 
next column, is because it is the same order as that column; and 
figures of the same order must always be added to each other. 
(Art. 22.) 

26. The priwc/pfo of carry tw^mny perhaps be ggi^^ 
better understood by the following illustration. 4629 
Take the last example, and set the sum of each 8548 
column in a separate Hno; then adding these 23 units, 
results together as they stand, units to units, 13 tens, 
tens to tens, &c., the amount is 14053 dollars, ^^ hund? 

which is the same result as in the solution 1? thous. 

above. 14053 dolls. 

Now we have seen that ten of any lower order make one of 
the next higher, (Art. 9.) Hence, when the snm of a column 
exceeds 9, it must contain oTie ox-more units of the next higher 
order. Bat it is manifest that these units of the next higliev 
order which aredt^noted by the loft hand figure, must be added 
to the next cola-nn, iWaI the amonnt of the several given num- 
l>ers mfiy be expressed in the highest orders, and by a single 
number, wlilch is the object of the rule. (Arts. 17, 18.) 

OBi». 1. Tie rr.YtfAw w« carry one for every f«». Instead of one for every eiffht^ 
or tm-ilnc^ or any ofkrr ntimber. \n btWHU-* rmmlH»r!» incrfttBe In h ten-fotd rntin. 
If Jhey iricre »fiH«1 i i an nphtfMi raih», we nhtiiild i*arr> one for every nfiht; If in 
a ite>fiV'f*!J raiio w«8h>tiM carry one for every tmclve; and univeisnHy, we 
niii9t ciirry one for that number which it takes of a lower order to inalie a uult 
of the iiexi hisH«*r. 

3. Tho ffatoH for rettlnfr down the vknle »tim of the lR»t or U>n hand column, 
fat lM»ca >9H there ar«* no fienres In the next rrder to which the lea hand figure 
ean b • a«1(1pd. It is, in « ftict, carry inicr it tn the next column. 

3. The o>J*ct of becin vn? lo i^dd itt the riffht hand, is that we may earrp tkt 
teifjt, aAwe prYicced in the operation. The result will obvioint'y tie the same, 
whether we carry ihem »« we proc<»ed, or reserve them until aftHrwards, and then 
•dd them to the r apfvropriiite orders. 'I'he former method is ihu wora cmve 
niau lOKt caspMtsCMiM, and is tlMtctort adopted in |Mraotkai 
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29. From the preceding illustrations and principles, we 
derive the following 

GENERAL RULE FOR ADDITION. 

L Write the numbers to he added one under another^ so that 
units may stand under units, tens under tens^ <&;. 

II. Beginning a{ the right hand^ add each column separately^ 
}$nd if the sum of a column does not exceed 9, u}rite it under the 
tihimn added. But if the sum of a column exceeds 9, write the 
units^ figure under the column^ and carry the tens to the next 
column, (Arts. 24, 25.) 

III. Procc'd in this manner thrmigh all the orders^ ^nd final- 
ly set down the whole sum of the last nr left hand column, 

PifOOP. — Beginning at the top, add eich column downward^ 
and if the second result is the same as the firsts the work is sup* 
posed to he right, 

Ob!<. The reason for beginning at tho ti>p ftnd adding downward, Is that (he 
flltiires may bu taken in a liifferviit connection Iruin iliot in whic»- ihfv were 
add"(l bfrure. The oidcr \ni\nx levers. d, the pretiimption is, ihHt aiijr nii>iti<ke 
which may hkve been made in the operation, will thus be lietecieti; ibr it can 
baid y be aiipi'uaed that two miatakea exactly eqtud wi:l occur. 

JCote 1. — After tho pupil underKlands thenfftare nnd rtojian of Ihereveml stpps 
in (he operation, it is advi^iable for him to k>arn lo drop the intei veisi'is? uordSf 
and I ronoiincts uith'mpidiiy, the reitnltn tir adding the rohpecttve fl'4Uieft Thu% 
hittteaii of s-iying 6 uni(s and 3 units tire 9 nnil<, and 4 uidls a'O 13 uiiiie, &.CL, itO 
slioold t!>imp'y say, nix, ni»r, thrUen, ttoeMtff-onr, ice (See Fx. V8.) 

3. VVlien ( wo or more fliturt-s coming toge her m<ike 10, n^ 7 and 3, or S. ^ and 
5» it acceleralesi the process (ft consider lliem 10, and add the sum at once. 

15. Find the sura of 478 and 987, and prove the operation, 
(10.) . (17.) (18.) (19.) 
4674 67375 84056 405673 
6206 87649 5721 720021 
4321 6048 41630 869115 
8569 452 163 505181 



QrKs»T.— 29. How do yon write numbers for Mddi(ion t When the snra of a 
column doe« tM>l exceed, U, how do you proceed ? VVh*'ii it exceeds \i, how ? 35. 
Why a*-t tiie nnitj*' figure under the column addt d? Why carry ilie lei.s to the 
next column 1 ?6. OLs. Wl»y carry 1 for every JO, instead of I for every 8, 13, or 
any otht-r mimlier? Why do yon «et down the whole sum of the IhsI column f 
Does thtsdiffer from carrying? 33. Ok*, Why place units under units, tons nudar 
lens, &c. 96. Ob; Why begin to add at tlie rifcht band or units* culuuiuf 
Bow is addition proved 1 Obs, Why begin at the U>p and add downward 2 



20. Find the sum of 256, 703, and 894. 

21. Find the sum of 8054, 5730, nnd 3056. 

22. Find the sum of 74502, 83000, and 62581. 

23. Find the sum of 68056, 31067, 680, and 200. 

24. Find the sum of 50563, 8276, 76D09, 31, and 856. 

25. Find the sum of 65031, 2900, 35221, and 870. 

EXAMPLES FOR PRAOTICE. 

1. A man bought a quantity of flour for 38 dollars, a ton of 
hay for 14 dollars, and a firkin of butter for 12 dollars. How 
much did he give for the whole? 

2. A grocer bought three lots of honey ; the first contained 
822 pounds, the second 215, and the third 429 pounds. How 
many pounds were there in all ? 

3. A man being asked his age, answered that it was double 
the united ages of his three grand-children, the oldest of whom 
was 18, tlie second 16, and the third 14 years old. What was 
his age? 

4. A man bonglit 5 hogsheads of mtJlasses for 238 dollars, 
7 bogshends for 463 dollars, and sold it all so as to gain 275 
dollars. How much did he sell it for? 

5. A lady purchased materials for 3 dresses ; for the first she 
paid 15 dollars, for the second, 19 dollars, and for the third, 27 
dollars, and a cloak for 48 dollars. . How much did she pay for 
them all ? 

6. A boy bonght a cap for 22 shillings, a pair of gloves for 
6 shillings, a pair of boots for 36 shillings, and a vest for 42 
shillings. How much did he give for the whole ? 

7. A gentleman owns 3 houses; for the first he receives a 
rent of 160 dollars, for the second 175, and for the third 225 
dollars. What is the sum of all his repts ? 

8. A shopkeeper commenced business with 1530 dollars; 
the first year he gained 950 dollai*s, the second, 867 dollars. 
How much had he then? 

9. A man bought a horse for 87 dollars, a carriage for 275 
dollars, a harness for 68 dollars, and his barn cost.as much aa 
all the rest. How much did he give for the whole? 

10^ What number of dollars are there in four purses; the 
first containing 825 dollars, the second 673, the third 784, aud 
the fourth 596 dollars ? 
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11. A poor man bsTiiig lost his Immim hj fire, received the 
following dooatioos : 425 dollar^ 315 doQan, 510 dollars, 588 
dollars, and 875 dollars. How moch did be receive in 

an? 

12. In a certiun school there are three departments; the 
first contains 768 scholars, the second 511, and the third 61i. 
How many scholars attend thai school t 

18. A merchant, on closing his bosiness for tlie day, foand 
he had received 428 dollars from one customer, 657 from another, 
681 from another, and 205 firom various others. How much 
did he receive that day ? 

14. A laborer in pnrsuit of employment, walked 87 miles the 
first day, 20 the second, 82 the third, 85 the foorth, and 29 
tbe fifth day. How far had he then walked? 

15. A man, owning a large farm, gave to one of his sons 
112 acres, to another 128, to the third 147, and had 200 acres 
left. How large was his farm at first ? 

16. A man bought a cask of oil for 280 dollars, and sold it 
so as to treble bis money. How mnch did be sell it for? 

17. A lad bought a geography for 50 cents, a grammar for 
75 cents, an arithmetic for 88 cents, and a slate for 80 cents. 
How mnch did he give for them all? 

18. A gentleman purchased carpets for 638 dollars, chairs for 
286 dollars, bureaus for 815 dollars, and tables for 212 dollars. 
What did his bill amount^? 

19. A merchant had 4 notes ; one for 157 dollars, another 
for 868, another for 576, and another for 1687 dollars. What 
was tbe whole amount of his notes ? 

20. A gentleman bought a cloak for 56 dollars, a coat for 
25 dollars, a vest for 9 dollars, a hat for 7 dollars, and a ward- 
robe for 167 dollars. What did he give for the whole? 

21. A fashionable lady purchased a cashmere shawl for 469 
dollars, a watch for 237 dollars, a pocket handkerchief for 87 
dollars, and a bonnet for 68 dollars. What was the amount 
of lier bill? 

22. A farmer had 875 sheep and 168 lambs in one pasture, 
in another 879 sheep and 197 lambs. How many sheep Imd 
he? How many lambs? How many sheep and lambs to- 
gether ? 

B. Four men entered into partnership ; one fdrnished 2878 
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dollars^ another 1784 doUara, a third 1265 dollars, and tho 
fonrth 894 dollars. What was the amount of their stock ? 

24. A man sold three honse lots ; for one he received 975 
dollars, for another 763 dollars, and for the third 686 dollars. 
What did the whole amount to ? 

25. A gentleman purchased a store for 4500 dollars, and 
paid 75 dollars for repairs, and 150 dollars for having it en- 
larged. For how much must he sell it, in order to gain 176 
dollars? 

26. A gentleman paid 375 dollars for one piece of cloth, 467 
dollars for another, 254 dollars for another, and 848 dollars for 
another. How much did he pay^for all ? 

27.> A certain orchard contains 256 apple-trees, 119 peach- 
trees, 83 plum-trees, and 45 cherry-trees. How many trees are 
there in the orchard ? ^ 

28. The distance from New York to Albany is 150 miles, 
from Albany to Utica 93 miles, from IJtica to Rochester 158 
miles, and from Rochester to Buffalo 75 miles. How far is it 
from New York to Buffalo ? 

29. A man being asked his age, said he was 17 years old 
when he left the academy, he spent 4 years in college, 3 years 
in A law school, practiced law 15 years, was a member of 
congress 18, years, and it was 16 years since he retired from 
business. How old was he ? 

30. A shopkeeper having a note due, paid 184 dollars at one 
time, at another 268 dollars, at another 379 dollars, at another 
467 dollars, and there were 350 dollars still unpaid. What was 
the amount of his note ? 

81. A gentleman owns a house and lot worth 10800 dollars, 
a store woi-th 5450 dollars, a house-lot worth 3700 dollars, and 
has 15000 dollars in personal property. What is the whole 
amount of his property ? 

82. A man left his estate to his wife, his three sons, and two 
daughters; to his wife he gave 10350 dollars, to his sons 5450 
dollars apiece, and his daughters 8500 dollars apiece. How 
large was his estate ? 

33. A merchant, on looking over his accounts, found he 
owed one man 750 dollars, another 648, another 597, another 
486, another 379, and another 287 dollars. What wa» th© 
amount of his debts ? 

T.P. ' i 
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84. A man bongbt a span of horses for 275 dollars, a carriage 
for 150 doUars, and a harness for 87 dollars. How mnch did 
he give for the whole ? 

35. A man bought 268 bnshels of wheat for 287 dollars, 
187 boshels of com for 98 dollars, and 156 bushels of oats for 
128 dollars. How many bushels of grain did he buy ; and 
how mnch did he give for the whole ? 

36. A man wishing to stock his farm, pidd 197 dollars for a 
span of horses, 86 dollars for a yoke of oxen, 1 75 doUars for 
cows, and 169 dollars for sheep. How much did he give for 
the whole? 

37. A butcher sold to one customer 157 pounds of meat, to 
another 159, to another 149, to another 97, and to another 68 
pounds. How much did he sell to all ? 

38. A carpenter received 879 dollars for one job, for another 
786, for another 693, for. another 587, for another 476, and for 
another 368 dollars. How much did he receive in all? 

39. A grocer bought 375 dollars worth of sugar, 287 dol- 
lars worth of molasses, 168 dollars worth of tea, 158 dollars 
worth of coflfee, and 137 dollars worth of spices. What was 
the amount of his bill ? 

40. A merchant bought cslWco to the amount of 568 dollars, 
sOks to the amount of 479 dollars, and broadcloths to th^ 
amount of 784 dollars. He sold .*^^hem so as to gain 134 dol- 
lars on the calico, 178 dollars on the cilks, and 242 dollars on 
the broadcloths. How much did he seL^ them for ; and what 
was the amount of his gains? 

41. A merchant pays 560 dollars a year for store rent, 386 
dollars to one clerk, 267 to another, and 369 doUars for various 
other expenses. What does it cost him a year to carry on hi» 
business ? 

42. A man receives 568 dollars rent Tor one store, 479 for 
another, and 276 for another. How much does he receive for 
them all ? 

43. The distance from Boston to Springfield is 98 miles, from 
Springfield to Pittsfield is 63 miles, from Pittsfield to Albany 
is 49 miles, from Albany to Auburn is 173 miles, and from 
Auburn to Buffalo is 162 miles. How far is it from Boston ta 
Buffalo? 

44. A man bought a quantity of oil for 2649 dollars, and 
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candles for 1367 dollars ; he afterwards sold them so as to gain 
668 dollars on the oil, and 346 dollars on the candles. How 
much did he receive for the whole? 

45. In 1840, the state of Maine contained 501793 inhabitants; 
New Hampshire, 284574 ; Vermont., 291948 ; Massachusetts, 
737699; Connecticut, 809978; and Rhode Island, 108830. 
What was the population of New England ? 

46. In 1840, the state of New York contained 2428921 in- 
habitants ; New Jersey, 378306 ; Pennsylvania, 1724088 ; and 
Delaware, 78086. What was the population of the Middle 
States? 

47. In 1840, the state of Maryland contained 470019 inhabi- 
tants ; Virginia, 1239797 ; North Carolina, 758419 ; South 
Carolina, 594398 ; Georgia, 691392 ; Alabama, 590756 ; Mis- 
sissippi, 375651 ; and Louisiana; 352411. What was the popu- 
lation of the Southern States ? 

48. In 1840, the state of Tennessee contained 829210 inhabi- 
tants ; Kentucky, 779828 ; Ohio, 1519467 ; Michigan, 212267; 
Indiana, 685866 ; fllinois, 476183 ; Missouri, 383702 ; and Ar- 
kansas, 97574. What was the population of the Western States? 

49. In 1840, the territory of Florida contained 54477 in- 
habitants; Wisconsin, 30945 ; Iowa, 43112; and the District 
of Columbia, 43712 ; on board vessels of war, 6100. What was 
the population of the Territories and naval service of the United 
States? 

60. What was the whole population of the United States in 
1840? 

51. What is the sum of four thousand and twenty-three; 
twenty-five thousand two hundred and one; two thousand 
and seven ? 

52. What is the sum of sixty thousand and two hundred; 
ten thousand and six; four hundred and ten; twenty-six 
thousand and seventeen? 

53. What is the sum of six hundred and one thousand and 
seven ; fifty thousand and two hundred ; four hundred thou- 
sand and twenty-five ; one thousand and one ? 

54. What is the sum of two millions, two thousand and 
twenty; thirty thousand and eighty; four hundred and five 
thousand and two hundred ; sixty millions^ sixty thoosand aad 
sixty! 
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65. What is the sum of five billions, ten millions and fortyi- 
fiye ; eight millions, eight thonsand and eight ; two billions, 
fonr bondred and thirty millions, two hundred thonsand- and 
four hundred? 

56. A man paid 2243 dollars for a house, 825 dollars for a 
barn, and for his farm as much as for his house and barn to- 
gether : how much did he pay for his farm ; and how much 
for all?' 

67. A man having 7 children gave a farm to each worth 
2378 dollars : what was the value of all their farms ? 

68. A man bequeathed 6275 dollars apiece to his three chil- 
dren, and to his wife the balance of his property, which was 
equal to the amount he gave all his children : what was the 
value of his estate? 

* 59. Sir Isaac Newton was bom in the year 1642, and died 
in his eighty- fifth year : in what year did he die? 

60. Four men, A, B, 0, andD, built a school-house ; A gave 
1500 dollars, B 1750 dollars, 1975, and D gave the land» 
which was worth as much as A and B gave : what was the 
^hole cost of the house ? 

61. The world was created 4004 years before the Christian 
era: how many years from the creation to the present time ?* 

62. In a common year, one month contains 28 days, four 
contain 80 days each, and seven 31 days eac}i : how many days 
are there in a common year ? 

68. If a man lays up 26 dollars a month, how much will he 
lay up in a year ? 

64. How many strokes does a common clock strike in 24 
hours ? 

65. If a person receives a present of 2345 dollars every birth- 
day, how much will he have received when he is 21 years old ? 

66. In 1850, the population of the Eastern or Kew England 
States was 2,727,397; of the Middle States 5,990,270 ; of the 
Southern States 6,689,985 ; of the Western States 7,757,065 ; 
and of the Territories 92,255 : what was the whole population 
of the United States in ^850 ? 

67. America contains 62,600,000 inhabitants ; Europe con- 
tains 260,250,000 ; Asia contains 450,000,000 ; Africa contains 

^,000,000, and Oceanica contains 20,250,000. What is the 
bole ^population of the world ? 
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(68.) 


(69.) 


(70.) 


(71.) 


(72.) 


5265 


9543 


3456 


^ 32789 


63469 


6376 


8432 


7890 


43673 


74578 


2467 


7341 


1764 


54785 


63689 


8579 


6532 


2653 


63692 


64578 


9632 


7683 


3764 


78901 


43689 


il05 


8204 


4675 


93689 


34578 


5284 


9438 


6586 


72543 


45683 


4371 


6784 


5697 


62028 


96798 


3465 


4632 


7488 


73456 


83540 


2352 


6213 


8590 


32543 


91302 


1443 


6462 


9608 


3(i721 


13467 


4359 


2571 


1589 


82109 


62369 


8202 . 


3062 


2697 


76542 


45468 


2718 


7856 


4576 


63897 


34382 


8654 


8345 


3465 


56432 


27563 


2548 


3251 


2354 


10973 


28824 


8234 


6479 


1243 


53864 


32536 


9283 


6037 


8765 


38762 


71839 


8796 


465^ ' 


6789 


34687 


64587 


(73.) 


(74.) 




(75.) 


(76.) 


84567 


643219 




25305 


361305 


89012 


087654 




9021 


48689 


34567 


321234 




430268 


437 


89023 


667890 




423 


V235007 


45678 


987654 




16587 


600438 


90876 


821023 




307379 


6470 


86754 


456789 




79486 


8407208 


32549 


827546 




68076 


45729 


68763 


824832 




374 


7085 


49238 


669754 




676600 


837282 


32446 


821506 




80579 


7641 


48392 


783762 




743261 


3146708 


67438 


458532 




97045 , 


834123 


63927 


387658 




268 


61520 


48384 


433683 




84386 


6704306 


69876 


694832 




467578 


600051 


43203 


728534 




29183 


7638 


28354 


663428 




870 


^^^ 


"72868 


S47259 




6?L^^^4 


^^'^^^^^ 
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SECTION III. 

SUBTR;\OTION". 

mental EXEB0I8BS. 

Abt. i9* Ex. 1. Henry having 7 peaches, gave 4 of them to 
his sister: how many had he left? 

Solution.^-4: peaches taken from 7 peaches, leave 8 peaches, 
^therefore, if Henry had 7 peaches, and should give away 4 of 
them, he would have 3 left. 

SUBTRACTION TABLE. 



2 from 


3 from 


4 from 


5 from 


6 fk>m 


7 from 


8 from 


9 from 


2 loaves 


3 lea. 


4 lea. 


5 lea. 


6 lea. 


7 lea. 


8 lea. 


9 lea. 


3 " J 


4 ** 1 


5 " 1 


6 ** 1 


7 '* 1 


8 ^ 1 


9 « 1 


10 *» 1 


4 « 2 


5 •* 2 


6 " 52 


7 « 2 


8 « 2 


9 «' 2 


10 " 2 


11 «< 2 


5 ** 3 


6 "^ 


7 »* 3 


8 ♦• 3 


9 »^ 3 


10 " 3 


11 " 3 


12 '* 3 


6 « 4 


7 »* 4 


8 ** 4 


9 « 4 


10 « 4 


11 *• 4 


12 « 4 


13 " 4 


7 »» 5 


8 ** 5 


9 " 5 


10 " 5 


11 « .5 


12 « 5 


13 " 5 


14 « 5 


8 ♦* 6 


9 *' 6 


10 »' 6 


11 " 6 


12 " 6 


13. ** C 


14 '' 6 


15 ** 6 


9 .« 7 


10 •• 7 


11 *' 7 


12 »' 7 


13 « 7 


14 " 7 


15 »• 7 


16 *• 7 


to ♦* 8 


11 ♦' 8 


12 »* 8 


13 »• 8 


14 « 8 


15 « 8 


IC " 8 


17 « 8 


11 "9 


12 " 9 


13 *' 9 


14 •* 9 


15 ** 9 


16 « 9 


17 " 9 


18 *• 9 


12 " 10 


13 *' lU 


14 •' 10 


15 ** 10 


16 *' 10 


17 « 10 


18 *♦ 10 


19 '* 10 



Ob8. This Table is the reverse of Addition Table. Hence, if the pupil has 
thoroughly learned that, it will cost him but little time or trouble to learn this. 
(See observations under Addition Table.) 

11. 4 from 7 leaves how many? 4 from 9? 4 from 12? 4 
from 8 ? 4 from 11 ? 4 from 13 ? 

12. 6 from 8 leaves how many? 6 from 10? 6 from 13? 6 
from 11 ? 6 from 15? 6 from 12? 6 from 16? 

18. 7 from 9 leaves how many? 7 from 11 ? 7 from 14? T 
from 15? 7 from 16? 7 from 13 ? 7 from 17? 

14. 8 from 11 ? 8 from 13? 8 from 16? 8 from 12? 8 from 
15? 8 from 17? 8 from 14? 8 from 18? 

15. 9 from 12 ? 9 from 14? 9 from 11? 9 from 18 ? 9 from 
17? 9 from 15? 9 from 18? 9 from 19? 

16. 3 from 4 leaves how many? 2 from 14? 2 from 24? 2 
72 84? 2 from 44? 2 from 54? 2 from 64? 2 from 74? 2 
2 84f Sfrom94i 
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17. 3 from 6? 8 from 16? 3 from 26? 8 from 86? 3 from 
46? 3from56? 3from66? 3from76? 3frora86? 3from96? 

18. 4from 9? 4 from 29? 4 from 89? 4 from 49? 4 from 
69 ? 4 from 69 ? 4 from 79? 4 from 89 ? 4 from 99? 

19. 6 from 15 ? 6 from 25 ? 6 from 85 ? 6 from 45 ? 6 from 
56? 6 from 65? 6 from 75? 6 from 95 ? 

20. 8 from 14? 8 from 24? 8 from 34? 8 from 44? 8 from 
64? 8 from 64? 8 from 74? 8 from 84? 8 from 94? 

21. A gentleman bought a coat for 15 dollars, and a hat for 
6 dollars : how much more did his coat cost than his hat 7 

22. A farmer having sold 6 cords of wood for 18 dollars, took 
a barrel of flour at 6 dollars towards his pay, and the rest in 
cash : how much money did he receive ? 

28. A lady bought a shawl for 15 dollars, and handed the 
shopkeeper a 20 dollar bill : how much change ought she to 
receive back ? 

24. A roan having 25 watermelons in his garden, some 
wicked boys stole 9 of them : how many had he left? 

25. James is 14 years old, and his sister is 19 : what is the 
difference in their ages ? 

26. A merchant had a piece of calico which contained 88 
yards ; on measuring the remnant he finds he has but 7 yards 
left : how many yards has he sold ? 

27. A hogshead of cider contains 68 gallons : after drawing 
out 9 gallons, how many will be left? 

28. Henry had 48 silver dollars, and gave 9 to the orphan 
asylum : how many dollars did he have left ? 

29. A man bought a piece of cloth containing 89 yards, and 
8old 6 yards of it : how many yards had he left ? 

30. George gave 75 cents for a pair of skates, and sold them 
for 9 cents less than he gave : how much did he get for his 
skates? 

31. William had 67 cents ; he spent 5 for chestnuts and 2 
for apples : how many cents had he left ? 

32. A man sold a load of wood for 18 shillings ; he laid out 
4 shillings for tea and 6 for sugar: how many shillings had he 
to carry home ? 

83. Sarah having 85 cents, gave 10 cents to the Sabbaf^ 
School Society, 8 to the Bible Society, and spent 6 for candj 
how many cents had she left? 
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84. If I pay 27 dollars for a cow and sell it for 18 dollars, 
how much do I lose by the bargain ? 

85. Richard had 45 marbles ; be lost 7 and gave away 5 : 
how many had he left ? 

86. A man having 56 dollars in his pocket, bought a hat for 
5 dollars, a coat for 10, and a pair of boots for 4 : how mach 
money had he left ? 

87. If I owed a merchant 00 dollars and shonld pay him 20 
dollars, how many dollars should I then owe him ? 

Suggestion. — It is advisable for beginners to analyze the 
nnmbers in this qaestion, as in Ex. 81, p. 24, and then take 2 
tens from 5 tens. 

88. A farmer having 80 sheep, sold all but 80 : how many 
did he sell? 

8^ A man having 90 acres of land, gave 50 acres to his son : 
how many acres had he left ? 

40. George having 70 cents, spent 80 : how many had he 
'left? 

41. In a certain orchard there are 100 trees; 60 of them are 
apple-trees, and the rest are peach-trees : how many peach- 
trees are there ? 

42. A grocer bonght 150 eggs, and afterwards found that 20 
of them were broken : how many sound ones were there ? 

48. In the Centre School there are 160 scholars, 60 of whom 
are girls : how many boys are there ? 

44. A man bought a horse for 90 dollars, and sold it imme- 
diately for 180 dollars : how much did he make by his bar- 
gain? 

45. A man owing me 200 dollars, turned me out a horse 
worth 80 dollars, and is to pay the balance in cash : how much 
money must he pay me ? 

46. A boy going to market with 80 cents, bonght 20 cents 
worth of cheese, and 80 cents worth of butter : how much 
change had he left ? 

47-49. 35 from 42 leaves how many? 63 from 75? 26 from 
40 7 36 from 45 ? 65 from 85 ? 82 from 94? 
60. 8 from 17 leaves how many? 18 from 26 ? 6 from 26 ? 

8 from 94? 5 from 68? 17 from 84? 7 from 48? 6 from 72? 

9 from 76? 7 from 86? 
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EXEBCISBS FOR THE SLATE. 

Art. 31 • Each of tlie foregoing examples in this section 
contains two numbers^ and the object is to find the difference 
between them. The operation by which these and all similar 
examples are solved, is called Subtraction, Hence, 

32« SuBTBAonoN is the process of finding the difference be- 
tfioeen two numbers. 

The answer^ or number obtained by subtraction, is called thtt 
difference or remainder, 

Obs. 1. The number to be subtracted Is often called the ntktrekend, and the 
number from which it is subtractedf the minuend. Thtme term^, however, ara 
calculated to embarrass, rather than aasiat the learner, and are properly falling 
into disuse. 

3. Subiractfon, It will be peroeired, it the reo«r94 of addiUoa. AddltioB 
unites two or more numbers into one single number ; subtraction, on the other 
band, separates a number into two parts. 

3. Whun the given numbers are of the tianu kind, or den4mimati0n, the operas 
iion U called Simple Subtraction. (Art 18. Obs.) 

38. The sign of subtraction is a horusontal line ( — \ called 
minus^ and shows that the namber placed after it, is to be 
subtracted from the one before it. Thus, the expression 8 — 6, 
signifies that 5 is to be subtracted from 8 ; and is read, ^^ 8 
minus 6," or ' d *ess 5." 

A*ot«.— The term mtniw, is a Latin word which signifies hat. 

Case I. — When each figure in the lower number is smaller 
than the figure above it, 

Abt. 34. Ex. 1. A man gave 475 dollars for a span of horses, 
and 352 dollars for a can-iage : how much more did he pay for 
iiis horses than for his carriage ? 

Suggestion. — ^Write the ?c«s number under nj^^atien 
the greater^ units under units, tens under a fj k HoVseg - 
tens, &c., and draw a line beneath them as. 352 Oamage,* 
in the margin. Then, beginning at the right j 2 3 Rem. 
hand, proceed thus : 2 units from 6 units 

QuBBT.— 32. What is subtraction ? What is the answer called? Obs. What 
is the number to be sublracted soraelimes called ? That from which it is sub- 
tracted? or what is subtraction the revt-rse? When the given numbers are 
of the same denomination, whut is the operation called ? 33. What is the sign 
of 8ul>traction ? What does it show ? How is the expression 8—5 read ? JWe*. 
What is the meaning of the term minus ? 34. Explain the solution of the flrtt 
example from jour slate. 
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leave 8 units; write the 8 in units' place, nnder the figure sub- 
tracted, heccvuse it denotes units. Next, 5 tens from 7 tens leave 
2 tens ; set the 2 in tens' place, because it denotes tens. Finally, 
8 hundreds from 4 hundreds leave 1 hundred ; write the 1 in 
hundreds' place, hecause it denotes hundreds. He therefore 
paid 123 dollars more for his horses, than for his carriage. 

\ 34« a. It is important to observe in the preceding solution, 
that units are subtracted from units^ tens from ten^^ &c. Hence, 
universally. 

Figures of the same order only^ can "be syhtracted from each 
other. 

The reason of this is,' that figures of different orders express 
units of different values ; consequently, if a figure of one order 
is taken from a figure of a different order, the remainder will 
neither be dne order nor the other. (Art. 22.) Thus, 2 units 
from 7 tens will neither leave 5 units nor 5 tetis^ any more than 
2 cents from 7 dimes will leave 5 cents^ or 6 dimes. 

Obb. The legg number is written under the greater^ simply for convenience in 
subtracting; and units are. placed under units^ tens nnder tens, &c.) to avoid 
mistakes which might occur from taking different orders from each other. 

Solve the following examples in a si'.nilar way. 

2. A merchant bought 268 barrels of flour ; and on exami' 
nation, found that only 123 barrels were fit for use: how- 
many were damaged ? Ans. 145 barrels. 

3. A traveler having 676 dollars, was robbed of 344 dollars/ 
how many dollars had he left ? 

. 4. What is the difference between 648 and 235 ? 



(5.) 
'From 876 dolls. 
Take 523 doUs. 

(9.). 
From 68476 
Take 36124 



(6.) 

759 feet 
841 feet. 

(10.) 
765274 
152140 



(7.) 

4567 pounds 
1235 pounds. 

(11.) 

563181 

82040 



(8.) 

8643 quarts 
5412 quarts. 

(12.) 

3286732 

135011 



QuKST.— 34. a. What orders of figures do you subtract from each other? 
7by not subtract figures of different orders from each other? 
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* 
Case II. — Whm a figure in tJie lower number U larger than 
tJiat above it 

35* la the preceding examples, each figure in the lower 
number is smaller than the figure above it. But it often hap- 
pens that a figure in the lower number is larger than thai 
above it, and consequently cannot be taken from it. 
V 18. What is the diflference between 9042 and 5337 ? 
/ Suggestion. — Having written the less number /i-,g-.^/x^*^ 
under the greater, begin at the right hand as bo- 9Q40 
fore. Now, as we cannot take 7 unit« from 2 ^^rj 
units, we add 10 units to the 2, which make 12 "3205 Am 
units : then 7 from 12 leaves 5. To counter- 
balance the 10 units added to the upper number, we add 1 
ten to the next figure in the lower number, before we sub- 
tract. Thus, 1 ten and 3 tens are 4 tens, and 4 from 4 leaves 
0. Again, 8 hundreds cannot be taken from hundreds ; we 
therefore add 10 hundreds to the 0, and it becomes 10 hun- 
dreds: then 8 from 10 leaves 2. Finally, to counterbalance 
the 10 hundreds added to the upper number, we add 1 thou- 
sand to the 5 thousands, which makes 6 thousands. Now 6 
from 9 leaves 3. The answer, therefore, is 3205. 

Obs. Instead of actually adding 10 to the upper figure, and then taking tho 
lower figure from Ihis sum, it is often vaove conveuient to subtract the lower 
figure from 10, and to the re;i!ainder, add the upper figure. Tlius, in tho ex- 
ample above, we may simply say, 7. from 10 leaves 3, and 2 are 5, &c. 

36* The process of adding 10 to the upper figure, when, it i» 
less them the figure helow it^ is called borrowing ten, 

N.B. When we borrow 10, we must be careful to add 1 to 
the next figure in the lower number. The object of this is, to 
counterbalance the 10 added to the upper number. 

Obs. 1. This method of borrowing depends on the self-evident principle, that 
if any two numbers are eqiMtly increased, their difference will nut beo/tered. 

ThiU the two given numbers are equally increased by this process, is evident 
from the fact that Ihe 1 added to the lower numt>«r, is the next higher order 
than the 10 added to the upper number, and is- therefore equal to it. (Art. 8.) 

2. The reason we borrow 10, instead of 8, 13, or any other number, is because 
numbers increase in a tevfold ratio. (Aru 9.) If they increased in an eightfold 
ratio, we should borrow 8 : if in a twelvefold ratio, we should borrow 12, and 
universally, we borrow as many as it takos of a lower order to make one of the 
next higher, 

Qdkst.— 35. Explain the S(.>lutiou of the ihirteeulh example. 
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3. The rtasmi we begin to evbtnet at the right bind, it becftose when we haTO 
occasion to borrow ^ ii ia neoeasary to^y before the next figure is subtracted. 

" (16.) (16.) (17.) ■ (18.) 
Fom 674 - 78562 645630 70430256 
Tik© 326 24880 520723 4326107 



BBOOND METHOD OF BORBOWING. 

37* Beqnired to find the difference between 76 and 48 7 

Analytic Solution.-^'mce 8 units Operation . 

cannot betaken from 5 units, we 75=6 tens (60) + 15 units, 
must borrow 10. ISTow, taking 1 48=4 tens (40)+ 8 units, 
ten from 7 tens, and uniting it with Rem. 2 tens (20) + 7, or 27. 
the 5 units, the upper number be- 
comes 6 tens or 60 plus 15 units. Again, separating the lower 
number into the units and tens of which it is composed, it be- 
comes 4 tens or 40 plus 8 units. Kow 8 units from^ 15 units 
leave 7 units. Next, since the 7 tens have lent 1 ten there are 
but 6 tens left, and 4 tens from 6 tens leave 2 tens. The re- 
mainder is 2 tens (20) +7 units, or 27. That is, 

38. When a figure in the lower number is larger than that 
above it ; take &.unit from tlie next higher order in the upper 
number, and add it to the upper figure.;; tlien subtracting the 
lower figure from this sum, diminish the next upper figm*e by 
1, and proceed as before. 

Obs. This method of borrowing does not alSBCt the diflforenoe between the two 
numbers. This is manifest from the fact tliat it does not change tlie value of the 
upper number, but simply transpoges a part of one of its orders to another, 
which can no more increase or diminish it, than it can increase or diminish the 
amount of money a man has, if he talces a part from one podcet and pots It into 
another. 

19. A man having 6042 acres of land, sold 2364 acres : how 
many acres did he have left ? Ans. 3678. 

20. From 8796 subtract 2675. 

21. From 6210896 subtract 3456809. 

22. From 1000000 subtract 67583. 

23. From 7834501 subtract 1000000. 

24. From 68436907 subtract 59476012. 

" 26. From 8006754281 subtract 7975663417, 
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40« From the preceding illustratioiu wad prinoipleay we 
deriFe the following 

GENERAL RULE FOR SUBTRACTION. 

1. Write the less number under the greater, to that uniti may 
9tand under units, tens under tens^ &c, 

IL Beginning at the right hand, subtract each figure in the 
lower number from the figure above it, and set the remainder 
under the figure subtracted. (Art. 84.) 

IIL When a figure in the iower number is larger than that 
above it, add 10 to the upper figure; then subtract as be/ore, and 
add \ to the next figure in the lower number^ (Arts. 35, 86.) 

Pkoop. — Add the remainder to the smMer number ; and if 
ike sum is equal to the larger number, the work is right, 

Obs. This method of proof depends upon tbe obvioos principle, that if the 
difference between two nambera be ailded to the teesy the eum must be eqii»l 
to the greater, 

N'ote. — As soon as the learner becomes familiar with the procem of snbtrac' 
tton, he should drop the intervening words as iu addition, and simply pronounev 
the results. Thus, in the ninth example, instead of saying 4 from 6 leaves 2: 
and 2 from 7 leaves 5, &c., he should say two, jEoe, three, &a,Beltlog down each 
lesiilt while pronouncing it. 

EXAMPLES FOE PRAOTIOE. 

3. A man bought a piece of cloth containing 287 yards, and 
sold 124 yards of it. How much had he left ? 

2. A merchant had on hand a quantity of flour, for which 
he asked 245 dollars; but for ready money he made a deduc- 
tion of 24 dollars. How much did he receive for his flour ? 

8. In a certain academy there were 357 scholars, 168 of 
whom were yoirfig ladies. How many gentlemen were there! 

4. A farmer raised 4B79 bushels of wheat, and sold 8876 
bushels. How much had he left ? 

QuKST.— 40. How do yon write nambws for subtraction ? How proceed when 
each figure in the lower number is smaller than that above it ? How, when a 
figure in the lower line is larger than that above U? 36. What is meant by bor^ 
rowing ten ? When you borrow 10, why do you add 1 to the next figure in the 
lower number ? Oha. Upon what principle does tbis method of borrowing de- 
pend ? How does it appear that the two nun»bera are equally increased ? Why do 
you borrow 10 instead of 8, \% or any other number? 38. What is the second 
method of burrowing? Oh$, How does it appear that this method does not 
afiect the difference between the two given numbers? 34. Oba. Why write the 
less number under the greuter? Why place units under units, tens under teng> 
IecT 30. Oft*. Why begUi to subtract at the right hand? 
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6. A man purchased a farm for 4687 dollars, but was obliged 
to sell it for 896 dollars less than he gave for it^ How much 
did he sell it for? 

6. A nferchant bonght 2268 dollars worth of goods, whieh, 
in consequence of getting damaged, he sold for 848 dollars less 
tlian cost. How much did he sell them for ? 

7. A merchant sold a lot of silks for 561 dollars, which was 
179 dollars more than the cost. How much did they cost ? 

8. A man bought an estate for 8796 dollars, and sold it again 
for Q875 dollars. How much did he gain by his bargain ? 

9. A farmer raised 1889 bushels of wheat one year, and 176S 
the next. How much more did he raise the second year than 
the first? 

10. A man bought a house and lot for 5687 dollars. The 
house was worth 8698 dollars : how much was the lot worth 1 

11. Suppose a man^s income is 3268 dollars a year, and his 
expenses are 2789 dollars. How much can he save in a year 2 

12. The United States declared their independwice in 1776: 
bow many years is it since? 

18. Two brothers commenced business at the same time ; 
one gained 8678 dollars in five years, the other gained 2887 
dollars. How much more did one gain than the other ? 

14. The distance from Boston to Springfield is 98 miles, and 
from Boston to Pittsfield it is 151 miles. How far is it from 
Springfield to Pittsfield ? 

15. From New York to Utica it is 243 miles, from IJTew York 
to Albany 150 miles. How far is it from Albany to Utica? 

16. America was discovered by Columbus in 1492: how 
many years is it since ? 

17. Dr. Franklin died in 1790, and was 84 years old when 
he died : in what year was he born ? 

18. General Washington was born in 1732, and died in 
1799: how old was he when he died? 

19. The first settlement in JsTew England was made at Plym- 
outh, in the year 1620 : how many years is it since? 

20. A ship having a cargo valued at 100000 dollars, was 
overtaken by a storm, and 27680 dollars worth of goods were 
thrown overboard. How much of the cargo was saved ? 
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21. The population of Massachnsetts in 1840, was 787699, 
and that of Connecticut was 309978. How many more in- 
habitants were there in Massachusetts than in Connecticut? 

22. In 1840, the population of Massachusetts waft 737699, 
and in 1820 it was 623287. How much did the populatioii 
increase during this period ? . 

23. In 1840, the population of the state of New York wa» 
2428921, and in 1820 it was 1372812. How much did thd 
population increase during that period I 

24. In 1840, the population of the New England States was 
2234822, and that of the State of New York was 2428921. 
How many more iuhabitants weira there in the State of New 
York than in New England? 

26. In 1800, the population of the United States was 5805925, 
and in 1840 it was 17069453. How much did it increase la 
forty years ? , ' 

26. A farmer having 389 acres of land, sold to one man 12$ 
acres, and to another 163. How many aei'es had he left ? 

27. A gentleman having 1768 dollars deposited in the bank; 
gave a check for 175 dollars to one man, to another for 288 
dollars, and to another for 369 dollars. How much remaiued 
on deposit? 

28. A man bought a horse for 87 dollars, a carriage for 75 
dollars, and a harness for 16 dollars, and sold them all together 
for 200 dollars. How much did he gain by the bargain ? 

29. A man bought a quantity of sugar for 25 dollars, a quan- 
tity of molasses for 27 dollars, and a quantity of raisins for 29 
dollars, for which he paid a hundred dollar bilL How much 
change ought he to receive back ? 

30. An orchard contained 120 apple-trees, 47 peach-trees, 
and 28 pear-trees. Of the apple-trees 26 were cut down for a 
railroad to pass through, 18 of the peach-trees died, and 6 of 
the pear-trees were blown down. How many trees were lefl 
in the orchard ? 

31. A gentleman had 2700 dollars which he wished to dis- 
tribute among his three sons. To the eldest he gave 825 dol- 
lars, to the second 785 dollars, and the remainder to the young- 
est. How much did the youngest son Feceive? 
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82. A man owing 5648 dollars, paid at one time 686 dollars, 
at another 878 dollars, and at another 896 dollars. How much 
did he then owe ? ^ 

88. A liian haying 7689 dollars, invested 689 dollars in rail- 
road stock, 600 dollars in a woolen factory, and 1250 dollars 
in bank stock. How much had he left? 

84. A man bonght a quantity of oil for 1763 dollars, and a 
lot of candles for 598 dollars. He afterwards sold them both 
for 2684 dollars. How much did he gain by the bargain ? 

85. A man owning 8789 acres of land, gave to one son 869 
acres, and to another 987 acres. How much had he left ? 

86. A ship of war sailing with 650 men, lost in one battle 29 
men, in another 87, and by sickness 19 more. How many 
were still living ? 

87. A merchant owes one man 2684 dollars, another 1786 
doDars, another 987 dollars. The whole amount of his prop- 
erty is 4684 dollars. How much more does he owe than he is 
worth? 

88. A man bonght three farms : for the first he gave 4673 
dollars, for the second 6674 dollars, and for the third 9287 dol- 
lars. He sold them all for 87687 dollars. How much did he 
gain by the bargain ? 

89. A man bought 86 dollars worth of wheat, 48 dollara 
worth of butter, and a fine horse worth 148 dollars. He gave 
his note for 128 dollars, and paid the rest in cash. How much 
money did he pay ? 

40. A gentleman left a fortune of 18864 dollars, to be divided 
between his two sons and one daughter ; to one son he gave 
6889 dollars, to the other 6984 dollars. How much did the 
daughter receive ? 

41. A man owing 8648 dollars, paid at one time 486, at 
another 684, at another 729 dollars. How much did he still 
owe? 

42. Suppose a man gains by one speculation 867 dollars, by 
another 687 ; another time he gains 563 dollars, and then loses 
479 ; still another time he gains 435 dollars, and loses 878. 
How much more has he gained than lost? 

48. A man borrowed of a friend 684 dollars at one time, 786 
at another, 874 at another, and 976 at another. He has paid 
568 dollars. How much does he still owe? 
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44. If a man^s income is 4586 dollars a year, and he spends 
884 dollars for clothing, 568 for honse rent, 784 for provisions, 
668 for servants, and 869 dollars for traveling, how much will 
he have left at the end of the year ? 

46. A merchant hought a quantity of sngar for 8978 dollars, 
paid 874 dollars freight, and then sold it for 9684 dollars. 
How much did he gain hy the trade ? 

46. A merchant had in his storehouse 6884hushels of wheat, 
8752 bushels of corn, 4564 bushels of oats, and 1884 bushels 
of rye: it was broken open and 8564 bushels of grain taken 
out. How many bushels remained ? 

47. A man bought a quantity of beef for 5498 dollars, a quan- 
tity of coffee for 261 dollars, and a quantity of sngar for 157 
dollars ; in exchange he gave 868t dollars worth of flour, 568 
dollars worth of oats, and 165 dollars worth of potatoes. How 
much did he th^n owe? 

48. A gentlen^an has real estate valued at 8879 dollars, and 
personal property amounting to 9857 dollars. He owes one 
man 1850 dollars, and another 2687 dollars. How much 
would he have left if he should pay his debts ? 

49. A man having property worth 80000 dollars, lost a store 
by fire worth 5000 dollars, and goods to the amount of 8578 
dollars. How much had he left? 

50. A man died leaving an estate of 175000 dollars. He 
gave to his wife 25000 dollars, to his three sons 82000 apiece, 
to his two daughters, 28000 dollars each, and the rest he gave 
to a literary institution. How much did the institution re- 
ceive? 

51. From twenty-five thousand and twenty-five, take 28 
hundred. 

62. From 16 millions, 16 thousand and 16, take 16 hundred. 

53. What is the difference between 185 billions, and 185 
millions? 

64. How many times can 563 be subtracted from 2815 be- 
fore the latter will be exhausted ? 

55. What number must be added to 8645 to make it 680712 ? 

56. Washington was born in 1782, and the independence of 
the United States was declared in 1776 : how old was Wash- 
ington at the time of the Pedaration ? — 
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57. How many years from the Declaration of Independence 
to 1868? 

58. If you subtract 681 seven times from 4965, what will 
be the last remainder? 

59: The Pilgrim Fathers landed at Plymouth in 1620: how 
many years to the present time ? 

60. How many years since the discovery of America, which 
was in 1492? 

61. A man bought a house for 1400 dollars, and agreed to 
pay 175 dollars at the end of each year : how many years will 
it take him to pay for it ? 

62. What number must be added to 836 to make 2323 ? 

63. What number increased by 1131, will be 8576 ? 

64. What number taken from 2791, will leave 1643 ? 

65. What number taken from 4827, will leave 2491 ? 

66. What is thedifferencebetween265+423— 117 + 236, and 
165+861-97? 

67. What is the difference between 576—208 + 1645—321, 
and 403-256 + 814-195? 

68. The difference of two numbers is 1237, and the greater 
is 6031 : what is the less number ? 

69. The greater of two numbers is 3107, and the difference 
is 1920 : what is the smaller number ? 

70. What number increased by 20708, will become 37249 ? 

71. What number taken from 7209407, will leave 999999? 

72. What number is that, from which if you take 42371, tho 
remainder will be 19289 less 176 ? 

73. What number is that, from which if you take 18268, the 
remainder will be 26017—17312 ? 

74. What number is that, from which if 27239 be taken, the 
remainder will be 9897—3076 ? 

75. A man having 75000 dollars, gave 8265 to one institu- 
tion, 15687 to another, to a third as much as to the other two. 
How much had he left ? 

76. A says to B, I have 2675 sheep ; B replies, I have 763 
less than yon ; G adds, I have as many as both lacking 105^ 
How many sheep had B and ? 

77. The sura of 3 numbers is 23257; the first is 9277, the see- 
and 18 1283 less than the first : what is the third number ? 
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SECTION IV. 

MULTIPLIOATION"- 



MENTAL SXBBOISES. 



Abt. 41. Ex. 1. What will 3 pencils cost, at 4 cents apiece f 
Analysis. — Since 1 pencil costs 4 cents, 3 pencils will cost 

8 times 4 cents ; and 3 times 4 cents are 12 cents. Therefore 

8 pencils, at 4 cents apiece, will cost 12 cents. 
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Ods. The pupil will find asBistance in learniiig this table, by •bserying the 
following particulars. 
1. The several reaulta of multiplying by 10 are forined b^ ^vEfii^V^ ^QSo^v 
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cipher to the flgure that is to be multiplied. Thus, 10 times S are 90 ; 10 times 

3 are 'M) ; 10 times 4 are 40, &c. 

2. The results of multiplying by 5, terminate in 5 and 0, alternately. Thus, 5 
times 1 are 5 ; 5 times 2 are. 10 ; 5 times 3 are 15, Ate 

3. The first nine results of multiplying by 11 are formed by repeating the fig* 
ore to be multiplied. Thus, 11 times 3 are 22 ; 11 times 3 are 33, &c. 

4. In the successive results or multiplying by 9, the right hand figure regularly 
decreases by 1, and the left hand figure regularly increases by 1. Thus, 9 times 
S are 18 ; 9 times 3 are 27 ; 9 times 4 are 36, &c 

13. At 2 dollars a cord, what will 13 cords of wood costt 
10 cords? 9 cords ? 8 cords ? 7 cords? 6 cords? 6 cords ? 

14. In one yard there are 3 feet : how. many feet^n 12 yards t 
in 11 yards? 10 yards? 9 yards? ^ yards? 7 yards? 

16. In 1 gallon there are 4 quarts: how many quarts in 13 
gallons? In 11 gallons? 10 gallons? 9 gallons? 8 gallons? 

16, If yoa buy 5 marbles for a cent, how many can you buy 
for 12 cents ? For 11 cents ? 10 cents ? 9 cents ? 8 cents ? 

17. In ITew England a dollar contains 6 shillings : how many 
shillings do 12 dollars contain ? 11 dolls. ? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

19. In New York a dollar contains 8 shillings : how many 
shillings do 12 dollars contain? 11 dolls.? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

20. At 9 cents a quart, what will 12 quarts of blackberries 
cost ? 11 quarts ? 10 quarts ? 9 quarts ? 8 quarts I 7 quarts ? 

21. What will be the cost of 12 yards of silk, at 10 shillings 
per yard 1 of 11 yards I 10 yards ? 9 yards ? 8 yards 1 7 yards ? 

22. What cost 8 cords of wood, at 6 dollars per cord ? 

23. If 7 yards of cloth make a cloak, how many yards wift 
it take to make 8 cloaks ? 

24. What cost 9 pounds of ginger, at 8 cents a pound? . 
26. At 12 dollars apiece. What will 10 cows cost ? 

26. What cost 10 barrels of cider, at 9 shillings a barrel? 

27. What will H pair of shoes cost, at 10 shillings a pair? 

28. If 8 men can do a job of work in 9 days, how long will 
it take 1 man to do it? 

29. If a barrel of beer will last 7 persons 8 weeks, how long 
will it last 1 person ? 

30. How much will 3 cows cost, at 24 dollars apiece? 
Analysis, — ^If 1 cow costs 24 dollars, 3 cows will cost 3 times 

34 dollars. But 24 is composed of 2 tens and 4 units. ITow 
S times 2 tens are 6 tens, or 60 ; and 3 times 4 units are 12 
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anits, which added to 60, make 72. Therefore 3 cows, at 24 
dollars apiece, will cost 72 dollars. 

JV*ot«.— When the namber to be multiplied Is laige, ft is more oonTenlent and 
expeditious in mental calculations, to multiply the highest order first ; then tho 
aext lower order, and add the products as we proceed in the operodion. 

81. What cost 6 tons of hay, at 13 dollars per ton ? 

32. What cost 4 hogsheads of molasses, at 15 dollara per 
ogshead? 

33. How mnch can a man earn in 6 months, at 15 dollars 
per month ? 

^ 34. A butcher boi/ght 6 sheep, at 17 shillings apiece: how 
many shillings did they corae to ? 

35. If a scholar performs 18 examples in one day, how many 
can he perform in 5 days ?. 

36. In 1 pound there are 16 ounces : how many ounces are 
there in 8 pounds ? 

87. How far will a man walk in 5 days, if he walks 20 miles 
p^ day ? 

88. If 19 men can build a barn in 4 days, how long would 
it take one man to do it ? 

39. If a shoemaker packs 16 pair of boots in 1 box, how 
many pair can he pack in 7 boxes ? 

40. If 1 acre of land produces 23 bushels of wheat, how many 
bushels will 8 acres produce ? 

41. A merchant bought 4 pieces of silk, each piece having 
Si4 yards : how many yards did they all contain? 

. 42. What will 6 sleighs cost-, at 25 dollars apiece ? 

43. What cost 7 reading books, at 42 cents apiece t 

44. In 1 guinea there are 21 shillings : how mlany shillings 
iare there in 5 guineas ? 

. 45. In 1 hogshead there are 63 gallons : how many gallons 
are there in 4 hogsheads ? 

46. What cost 82 pounds of sugar, at 8 cents per pound ? 

47. What cost 85 reams of paper, at 3 dollars per ream ? 

48. What cost 90 hats, at 6 dollars apiece? 

49. In 1 week there are 7 days : how many days are there 
in 70 weeks ? 

50. In 1 hour there are 60 -minutes : how many minntesare 
there in 9 hours ? 
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EXERCISES FOR THE SLATE. 

42« It will be noticed that each of the preceding examples 
contains two nnrabers, and it is required to find ?iow much one 
of them will amount to, when repeated or taken as many times 
as there are units in the other. The operation by which w© 
obtain this result, is called Multiplication. Hence, 

43» Multiplication is the process of finding the amount of a 
number repeated or added to itself a given number of times. 

The number to be repeated or multiplied^ is called the mul^ 
tiplicand. 

The number by which we multiply^ is called the multiplier^ 
and shows how many times the multiplicand is to be repeated 
or taken. 

The answer^ or number produced by multiplication, is called 
the product. Thus, when we say 6 times 12 are 72, 12 is the 
multiplicand, 6 the multiplier, and 72 the product. 

Obs. When Ihe multiplicand denotes things of one kind, or denomituUion onljff 
the operation is cnlleil Simple Multiplication. 

44. The multiplier and multiplicand taken together, are often^ 
cal\Qd factors^ because they make or produce the product. 

JfoU. — The term factor, is a Latin word which signifies an ajg'ent, a doer, or 
producer. 

45* Multiplying by 1, is taking the multiplicand once : thus, 
4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice: thus, 2 
times 4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus 
8 times 4, or 4 +4 4-4=12, &c. Hence, 

Multiplying by any whole number^ is taking the multiplicand 
as many times, as tTiere a/re units in the multiplier. 

Quest.— 43. What is multiplication? What is the number to be multiplied 
called? What the number by which we multiply? What does the multiplier 
show ? What is (lie answer called ? When we say, 6 times 13 are 7*2, which is 
the multiplicand? Which the multiplier? Which the product? When we 
say, 6 times 9 are 54, what is the 6 called? The 9? The 54? Obs. When the 
mulliplicand denotes things of one denomination only, what is the operation 
called? 44. What are the multiplicand and multiplier taken together called? 
Why? J^oU, What does the term factor signify? 45. What is it to inultiply 
by 1 ? By 2? By 3? What is it to multiply by any whole number? 
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JV*ote.— The application of this principle to fractional muUiplien, will be iUii»> 
trated under fractions. 

Obs. I. From the definition of mnltiplication, it is manifest that the product it 
the same kivd or denomination as the multiplicand ; for repeating a number or 
quantity does not alter its nature. Thus, if we repeat pounds, they are still 
pounds; if wo repeat yards, they are still yards; if we repeat an abstract number, 
that is, a number which does not refer to any particular object, it is still an ab> 
ftrac t number. 

2 Every multiplier is to be considered an abstract number. In familiar Ian- 
gnsge it is sometimes said, that the price multiplied by the weight will give the 
value of an article; and it is often asked how much 25 cents multiplied by 25 
cents will produce. But these are abbreviated expressions, and are liable to 
convey an erroneous ideH, or rather no idea at all. If taken literally, they are 
absurd ; for multiplication is repeating a number or quantity a certain number 
of times. Now to Ray that the price is repeated as many times as the given 
quantity is heavijj or that 25 cents are repeated 25 cents times, is nonsense. But 
we can multiply the price of 1 pound by a number equal to the nuinl)er of 
pounds in the weight of (he given article, and the product will be the value of 
the article. We can also multiply 5 cents by the RumA^r 5 ; that is, repeat 5 
eents 5 times, and the product is 25 cents. Ck>nstrued in this luanner, the mul- 
tiplier becomes an abstract number, and the expressions have a consisleufc 
meaning. 

46* 2^ «*^^ of multiplication is an oblique cross ( x ), and 
bIiows that the numbers between wliich it is placed, are to be 
multiplied together. Thus, the expression 9x6, signifies that 
9 and 6 are to be multiplied together, and is read, ^^ 9 mnltU 
plied bj 6," or simply '' 9 into 6." 

47« The product of any two numbers will be tJie same, which- 
ever factor is taken for the multiplier. 

To illustrate this point; suppose there is a certain orchard which contains 4 
rows of trees, and each row has 6 trees. I^et the number of ^ ^ ^ ^ ^, ^ 
rows be represented by the number of horizontal rows of * * * j, * * 
stars in the margin, and the number of trees in each row ^^y ,,, ^ ^ ^ 
the number of stars in a row. Now it is evident, that the 
whole number of trees in the orchard is equal either to the * * ♦ * *^ 
number of stars in a horizontal row taken four times, or to the number of stars in 
n. perpendicular row taken six times ; that is, equal to 6 x 4, or 4 x 6. 

48t Multiplication is similar in prmciple to Addition, and 
may be performed by it. For instance, to find how much 3 
times 4 ceiits are, as in the first example, take 4 cents 3 times, 
and add them together. Thus, 4 cents + 4 cents + 4 cents, 

QuKsT.— 0&5. What kind or denomination is the product? How does this 
appear ? What roust every multiplier be considered ? 46. What is the sign of 
multiplication f What does it show ? How is the expi«BBtoii ^^^ t«Mi\ 
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are 13 cents. By multiplication the result is reached hy a sin- 
gle step. Thus, 3 times 4 cents are 12 cents. Hence, it may 
be said, 

MuUiplicatum is a short method of performing repeated ad', 
ditions of a number to itself, 

Oasb I.— When the multiplier contains hut one figure. 

I Abt. 49« Ex. 1. What will 3 house-lots cost, at 662 dollars 
apiece ? 

Suggestion, — ^If 1 lot costs 562 dollars, 8 n^^ation 
lots will cost 3 times as much. Now, ^^ MnltiDlicand. 
having written the less number under the ^ ., , . ,. 

greater, we begin at the right hand, and — -- ^ j ^ ' 
multiply each figure of the multiplicand by ^^^^ l^ortuct. 
the multiplier, setting down the result and carrying as in ad- 
dition. ""Thus, 3 times 2 (units) are 6 (anits), or simply say, 3 
times 2 are 6. Set the 6 in units' place under the figure mul- 
tiplied. Next, 3 times 6 are 18. Set the 8 or right hand fig- 
ure under the figure multiplied, and carry the 1 or left hand 
figure to the next product, aw in addition. Finally, 3 times 5 
are 15, and 1 to carry makes 16, which we set down in fulL 

Ob9. 1. It is immaterial as to the resalt as we haye seen, which of the given 
nambera is taken for the multiplier. (Art. 47.) But it is generally more coo' 
venient and therefore customary to place the larger for the mnltlplicand and the 
■mailer for the multiplier. Thus it is easier to multiply 251672381 by 7, thaa it 
Is to multiply 7 by 234673381, but the-product will be the same. 

S. The learner should analyze every example solved upon his slate, and bf 
abfe to give the reaaoning in (till, as in mental solutions. 

Solve the following examples in a similar manner : 

2. What will 7 horses cost, at 120 dollars apiece ? 

Am, 840 doSs. 
8. What is the product of 312 multiplied by 3 ? 

4. What is the product of 121 multiplied by 4 ? 

5. In 1 mile there are 320 rods : how many rods are there 
in 3 miles ? 

6. If a man travels 110 miles in 1 day, how far can he travel 
in 8 days? 



Or««T.— 49. Explain the Mlutlon of the fint example upon your ilatai 



Abts. 49-51.] MULrxFuoATioir. 57 

7. 8. 9. 10. 

Multiplicand, 8082 22120 . 101101 8012802 

Multiplier, 8 4 6 6 

11. What will 6 stage-coaches cost, at 788 doUars apiece ? 

12. What cost 83 pounds of opium, at 8 dollars per pound 1 
18. At 9 shillings per day, how much can a man earn in 218 

lays? 
14. If 1 sofa costs 78 dollars, how much will 8 sofas cost;^ 
16. What cost 879 barrels of flo.ur, at 7 dollars a barrel ? 
16. At 8 shillings apiece, what will 650 lambs come to ^ 

17. 18. 19. 20. 
Multiply 8006 76030 10906 4608790 
By 6^ 8 7 9 

50* The recuon for carrying the tens in multiplication, is the 
same as in addition, and may be illustrated in a similar man- 
ner. (Art 26.) 

Take, for instance, the 11th example, and set the product of 
each figure in a separate line. Thus, 



783 


Or, separate the multiplicand into the 


6 


orders of which it is composed. 


18 Pw^. of units. 


Thus, 788=700+80+8. 


48 " tens. 


Now 700 X 6=4200 hund. 


42 " hunds. 


80x6= 480 tens. 


4698 whole Frad. 


8x6= 18 units. 



Finally, adding these results together, we have 4698 Prod, 

Ob8. Tbe reason we begin to mnltiply at the right band of the multiplicand, 
|8 that we may carry the tens, as we proceed in the operation. 

51 • From the preceding illustrations, it will be seen, that 
units multiplied by units produce units ; tens into units pro- 
duce tens ; hundreds into units produce- hundreds, &c. Hence, 

WTien the multiplier is units, the product is the same order 
as the figure multiplied. And, conversely. 

When the figure multiplied is units, the product is the same 
order as the figure by which toe multiply; for the product is 
the tamcy whichever factor is taken as the multiplier* 
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Gasb n. — When the multiplier contains more than one figure. 

Abt. 52* Ex. 21. Wbat cost 26 horses, at 143 dolls, apiece ! 

Suggestion. — Beginning with the units, we multiply the mul- 
tiplicand by each figure of the multiplier separately, and placing 
the first figure of each partial product under the figure by 
which we are multiplying, add the two results together. Thus, 
6 times 3 are 18 ; setting down the 8, and ^ .. 
carrying the 1, proceed as before. 6 times *^- ^ . * ,. , 
4 are 24, and 1 (to carry) makes 25. 6 26 Multiplien^ 
times 1 are 6, and 2 (to carry) are 8. Next, -ggg ^^^ of 6 h 
multiplying by the 2 tens, 20 times 3 units 286 " 20 h. 

are 60 units, which are equal to 6 tens; or 37^3" 44 26 h. 
we may simply say, 2 times 8 are 6. 
Now, as the 6 denotes tens, (Art. 61,) we write it in tens' place 
in the product ; that is, under the figure 2 by which we are 
multif)lying. Again, 20 times 4 tens are 80 tens, equal to 800 ; 
or simply say, 2 times 4 are 8 : and since the 8 denotes hun- 
dreds, it must be set on the left of the 6 in hundreds' place, 
Next, 20 times 1 hundred are 20 hundred, or 2000 ; or simply 
say, 2 times 1 are 2 : and since the 2 denotes thousands, set it in 
thousands' place on the left of the last figure in the product. 

Finally, adding these two results together as they stand, 
units to units, tens to tens, &o., we have 3718 dollars, which 
is the whole product required. 

Obs. ]. The several products of the multiplicand into the separate flgores of 
the multiplier, are called partial products. 

3. When the multiplier contains more than one figure, the reason we multiplf 
by its flgures separately, is because when large, it is not convenient to multiply 
by the whole at once. 

3. The object of placing the flrsrflgnre of each partial product under the flg* 
ure by which we are multiplying, 1s because it is the tame order as that figure; 
and if- the same orders are placed under each other, we are less liable to fall into 
mistakes in adding the several partial products together. (Art. 51.) 

4. The several partial products are added together for the obvious purpose of 
finding the whole product, or answer required. 

22. What is the product of 958 multiplied by 6071 



QuKST.— 51. What do units multiplied into units produce? Tens into units ff 
Of what order is the product universally, when the multiplier is units f 53. Ez; 
>Mn the solution of the twenty-first example. 



Abts. 62-54.] multipucahon. 59 

Suggestion. — ^Proceed as when the mnltiplier Operation. 

contains but two figures. After multiplying 958 

by the 7 units, we next multiply by the 6 hun- 607 

dreds, for the reason that there are no tens in 6706 

the multiplier, and place the first figure of this 6748 

partial product directly under the figure 6 by 581606 Am, 
which we are multiplying. 

// 54« From the preceding iHastrations and principles, we 
cleriye the following 

GENERAL RULE FOR MULTIPLICATION. 

I. Write the multiplier under the multiplicaTid^ wnite under 
units^ tens und^r tens^ &c. 

II. Wh>en the multiplier contains hit one figure^ "begin with 
the units^ and multiply each figure of the multiplicand by the 
multiplier^ setting down the result and carrying as in addition, 

III. If the multiplier contains m^yre than onefi^ure^ mvltiply 
each figure of the multiplicand by each figure of the mtfttiplier 
sepa/rately^ and write the first figure of each partial product 
under the figure by which you are multiplying, (Art. 52:) 

Mnally^ add the several partial products together, and the 
mm will be the whole product, or an^swer required. 

Proof. — Multiply the m%ltiplier by the multiplicand, and if 
the second result is the same as the first, the work is right. 

Obs. ]. This method of proof depends upon the principle, that the product of 
■oy two numbers is the SHue, 'whichever is taken for the multiplier. (Art. 47.) 

S. A second method of proof ia, to multiply the multiplicand by the multiplier 
Uminithed by 1 ; to this partial product add the multiplicand, and if the sum it 
equal to ihe first result, the work is right. 



QvKST.— 54. How do yon write numbers for multiplication? When the mul- 
tiplier contains but one figure, bow do you proceed? When the multiplier con- 
tains more than one ffgure, how proceed? 53. Obn. What is meant by partial 
priiducts? Why multiply by the figures separately? Why place the fir>t figure 
of each partiiil product under the figure by which yuu multiply? 51. How does it 
appear, that the first figura of each partial product is the same order as the figure 
by which you aro multiplying? Why add the several partial products together 1 
50. Obs. Why begin to multiply at tije right hand of the mulliplicand 1 49. Obs, 
Does it make unydiflTerence with the result, which of the given numbers is taken 
forthemultipUer? Which is osuaUy taken 1 Wbyl 54. How U muUipUcation 
provMi? 
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3. When the multiplier is small, we may add the multiplicand to Itself aa 
many times as there are units in the multiplier, and if the sum is equal to the 
product, ths work is right Thus 78x3=234. Proe/.— 78+78+78=234, which 
is the same as the product. 

4. Multiplication may also be proved by division, and hy coating out tke ninet; 
but neither of these methods can be explained here without anticipating prin- 
ciples belonging to division, with which the learner is supposed as yet to be 
unacquainted. ' 

JV*ote.— As soon as the pnpil becomes familiar with the operation of multiply^ 
ing, it will accelerate the process to drop the intervening words and simply pro* 
nouiice the results ais in addition. Thus, in multiplying 8543 by 6, instoul of 
BayiiTg, **6 times 3 are 18: set down the 8 and carry the 1. 6 times 4 are 74, 
and 1 to carry makes ^S,** &c.; he should say, eightem^ (Gx3), twenty-five (4x6 
41), thirty-two, (5x(>+2), &C., setting down the units and Cdnying the tens while 
pronouncing each result. 

23. Find the product of 63 multiplied by 36, and prove the 
operation. 

Operation, Proof, 

63 Multiplicand. 86 

36 Multiplier. 63 

• 378 108 

189 216 



2268 Product, 2268 Product, 

24. Find the product of 87 multiplied by 46, aqd prove the 
operation, 

25. Find the product of 256 multiplied by 75, and prove the 
operation. 

26. Find the product of 278 multiplied by 83, and prove the 
operation. 

27. Find the product of 347 multiplied by 256, and prove 
the operation. 

28. Find the product of 569 multiplied by 808, and prove 
the operation. 

29. Find the product of 67025 multiplied by 4005, and prove 
the operation. 

30. Find the product of 841072 multiplied by 608, and prove 
the operation. 

81. Find the product of 930005 multiplied by 6004, and 
prove the operation. 

82. Find the product of 803044 multiplied by 7008, and 
prove the operation. 

S8. Find the prodnot of 9845ftT8 muIU^lied by 80006. 



Art. 64.] jculuplioation. 01 

EXAMPLES FOB FBAOTIOB^ 

1. What will 466 hate cost, at 6 dollars apiece? 

2. What will 638 sheep cost, at 4 dollars a head ? 

'8. What will 1360 pieces of oloth cost, at 27 dollars a yard ? 
4. What cost 169 chairs, at 24 shillings apiece ? 
6. What cost 279 barrels of salt, at 19 shillings a barrel ? 

6. At 82 dollars a suit, how mnch will it cost to furnish 1161 
Boldiere with a suit of clothes apiece ? 

7. What cost 1665 acres of land, at 27 dollars per acre? 

8. What cost 768 baskets of peaches, at 16 shillings a basket? 

9. What cost 25650 pounds of opiura, at 16 dollars a pound? 

10. How much can a mau earn in 12 months, at 86 dollars 
per month? 

11. What will 23 loads of hay come to, at 18 dollars a load ? 

12. What will 45 cows come to, at 21 dollars apiece? 

13. What will 66 hogsheads of molasses cost, at 82 dollars 
a hogshead ? 

14. What cost 128 firkins of butter, at 13 dollars a firkin? * 

15. What cost 97 kegs of tobacco, at 26 dollars per keg ? 

16. What cost 110 barrels of pork, at 19 dollars per barrel? 

17. How much will 235 sheep come to, at 21 shillings a head? 

18. How many bushels of corn will^row on 83 acres, at the 
average rate of 37 bushels to an acre ? 

19. In one bushel there are 32 quarts : how many quarts are 
there in 92 bushels? 

20. What will 463 cattle come to, at 48 dollars per head? 

21. How much will 78 thousand of boards cost, at 19 dollars 
per thousand? 

22. What cost 243 chests of tea, at 37 dollars per chest? 

- 23. A man bought 168 horses, at 63 dollars apiece : what 
did they come to ? 

24. What cost 256 barrels of beef, at 16 dollars a barrel? 

26. If 876 men can build a fortification in 96 days, how long 
would it take 1 man to build it ? 

26. Allowing 366 days to a year, how many days has a man 
lived who is 46 years old ? 

27* If a garrison consume 726 pounds of beef in one day, 
how many pounds will they consame in 1^5 dar}%\ 
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28. How many pounds will the same garrison consume in 
243 days ? 

29. How far will a ship sail in 865 days, at 215 miles per 
day? 

30. What costs 678 tong of iron, at 115 dollars per ton? 

31. 4623 X 2185. 36. 452305 x 6321. 
32; 50301 X 3076. 37. 503042 x 80423. 

33. 68023 X 4231. 88. 843891 x 98756. 

34. 84209 X 72032. 89. 7003402 x 603001. 

35. 940325x52363. 40. 98005075x9003007. 

41. Multiply two thousand and seven by one thousand and 
four. 

42. Multiply four thousand and forty by two thousand one 
hundred and three. 

48. Multiply forty thousand, four hundred and four by ten 
thousand and ten. 

44. Multiply one hundred and five thousand and seven by 
sixty thousand, four hundred and three. 

45. Multiply five millions, two hundred and six by seventy 
thousand two hundred and five. 

46. A man bought a drove of 560 sheep, at 13 shillings a 
head ; it cost him 68 shillings to send them to market, and they 
brought him 17 shillings apiece : how much did he make on 
them ? 

47. A drover bought 360 head of cattle and 96 horses ; he 
afterwards sold the former at a profit of 19 dollars a head, and 
the latter at a loss of 23 dollars a head : did he gain or lose by 
the operation, and how much ? 

48. A grocer bought 185 barrels of flour at 36 shillings a 
barrel, and 117 barrels at 41 shillings : he then sold the whole 
at 39 shillings. What was the result of his speculation? 

49. In music, two minims are equal to a semibreve ; two 
crotchets to a minim ; two quavers to a crotchet ; two semi- 
quavers to a quaver ; and two demi-semiquavers to a semi- 
quaver : how many demi-semiquavers are equal to 259 semi* 
breves? 

50. Two persons start from the same place, and travel in 
the same direction ; one at the rate of 83 miles per day, and 
the other at the rate of 87 miles per day : how far apart will 
tbejr be At the end of 256 days t 



Arts. 55-56. a.] MULTiPLiCATioir. . 68 

CONTRACTIONS IN MULTIPLICATION. 

Abt. 55« A composite number is one which is produced by 
multiplying two or mare/actors together. Thus, 14 is produced 
by multiplying 7 by 2 ; 15, by multiplying 5 by 8 ; 86, by 7 
into 5, and are therefore composite numbers. 

Ob8. ]. The factors, which produce a composite namber, are called its eom^ 
^orient parts, Thus, the factors 3 and 7, 5 aad 3, 7 and 5, are the componeot 
parts of 14, 15, aud 35. 

2. The process of finding the fectora which produce a composite nomber, to 
called resolving the number into factors, 

Ex. 1. Resolve 4, 6, 9, and 10 into their factors. 
2. What are the factors of 15 ? 21 1 22 ? and 26 ? 
8. What are the factors of 38 ? 36 M4 ? 77 ? 49 ? 55 ? 

56* Some numbers may be resolved into more than ttoo fac- 
tors ; and also into different sets of factors. Thus, the factors 
of 24 are 3, 2, 2 and 2; or 4, 3 and 2 ; or 6, 2 and 2 ; or 8 and 
3 ; or 6 and 4; or 12 and 2. 

4. What are the different factors and sets of factors of 8 ? 
12? 16? 18? 20? 

5. What are the different factors and sets of factors of 30 1 
82? 36? 40? 

6. Resolve 50, 54, 56, 60, 63, 64, 72, 81, 84, 96, into factors. 

56« a. We have seen that the product of two numbers is the 
same, whichever factor is taken for the multiplier. (Art. 47.) 

In like manner it may be shown, that the product of any . 
Chree or more factors is the same, in whatever order they are 
multiplied. For, the product of two factors may be considered 
%& one number^ and this may be taken either for the multipli- 
<Mnd, or the multiplier. Again, the product of three factors 
may be considered as one number^ and be taken for the multi- 
plicand, or the multiplier, &c. Thus, 24=3 x 2 x 2 x 2=6 x 2 
X 2=12 X 2=6 X 4=4 x 2 x 3=8 x 3. 

Quest.— 55. What is a composite number ? Obs. What are the fiictors 
which produce a composite number, sometimes caiied ? What is meant by 
reeolTing a number into factors ? 56. Are numbers ever composed of more 
than two factors? 56. a. When three or more factors are muliiplied together, 
does it make any difforeo«« in the result, what order they are laiMn f How doea 
this appear? 
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Oasb I. — Multiplying hy a eampodte number. 

£z. 1. What will 14 hats cost, at 8 dollars apiece? 

Suggestion. — 14 is a composite number, Or>eration 

the factors of which are 7 and 2. Now ^^ « 

since 14 is equal to twice 7, it is manifest 7 

that 14 hats will cost twice as much as 7 t^ j^^^ 55 ^loUg^ 

hats. We therefore first find the cost of 7, 2 * 

hats, then multiplying by 2, will give the 14 i^^ts 112 dolls, 
cost of 14 hats. In other words, we first 
multiply by the factor 7, and that product by 2. Hence, 

57» To multiply by a composite number. 

Multiply the muUipliccmd by one ofthefuctan of the multi- 
plier^ and this product by another, and so on till you have mulr 
tiplied by all the factors. The last product will be the answer 

Ob8. I, This method of ooDtraction Is baaed Upon the principle, that tbnprp^ 
uet of two or more factors is the «am«, in wliatever order they are multiplied. 

S. The factors into which a number may be resolved^ must not be confoiindp 
ed with the parts into which it may be separated, (Art. 37.) Factors mast 
be multiplied toflrether to reproduce the given number, while parts must be 
iulded togellier to reproduce it. Thus, 56 may be resolyed into imo factors, 8 and 
*4 ; it may be separated into two parts, 5 teiis or 50, and 6 unita. Now, 8 mulli- 
plied b> 7=56, and 50 added to 6=56. 

2. What will 27 horses cost, at 85 dollars apiece ? 
8. What will 24 wagons cost, at 37 dollars apiece t 

4. What will 36 cows cost, at 19 dollars a head ? 

5. What cost 45 acres of land, at 110 dollars per acre? 

6. At 86 shillings per week, how much will it cost a person 
to board 52 weeks ? 

7. If a man travels at the rate of 42 miles a day, how far 
can he travel in 205 days? 

8. At the rate of 56 bushels per acre, how much corn can 
be raised on 460 acres of land ? 

9. What cost 672 yards of cloth, at 24 shillings per yard ? 

10. What cost 1265 yoke of oxen, at 72 dollars per yoke ? 



QuBST.-— 57. When the multiplier is a composite number, how do you pro- 
ceed? Obs. Upon what principle does this contraction depend? What is the 
difference between the factors into which a number may be lesolved, and the 
partB into which it may be seoaratedl 
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Ca8B n. — Multiplying hy 10, 100, 1000, dc, 

SSi It is a fandamental principle of notation, that each re- 
moval of a figure one place towards the left, increases its value 
ten times; (Art. ;) consequently, a,nnexmg & cipher to a nnin- 
ber will increase its value ten times^ or multiply ii by 10 ; an- 
cezing two ciphers will increase its value a hvndred timea^ or 
multiply it by 100; annexing three ciphers will multiply it 
by 1000, &c. 

Thus, annexing a cipher to 12, it be- 12 12 12 
conies 120, and is the same as 12 x 10. 10 100 1000 
Annexing two ciphers to 12, it becomes 120 1200 12000 
1200, and is the same as 12 x 100 ; annex- 
ing three ciphers, it becomes 12000, and is the same as 12 x 
1000 &c. Hence, 

59. To multiply by 10, 100, 1000, &c 

Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier^ and the number thus/ormed wiU 'he 
the product required. ^ 

JVbte.— To annex meftns to plaee afUr^ or at the rijht hand, 

Obs. The reason of thfs contraction la evident from the fnct, that erery cipher 
we annex to (he maltiplicand removes it one place towards the left, and Ihere- 
fore increaaes Ita value 10 timea, or miUUpliea it b>' 10. (Art. 9.) 

11. What will 10 drums of figs weigh, at 28 pounds a drum ? 

12. How many« pages are there in 100 books, each book 
liaving 352 pages ? 

13. Multiply 476 by 1000. 

14. Multiply 53486 by 10000. • 

15. Multiply 12046708 by 100000. 

16. Multiply 26900785 by 1000000. 

17. Multiply 89063467 by 10000000. 

18. Multiply 9460305068 by 100000. 

19. Multiply 78312065073 by 10000. 



QircaT.— Sa What is the effnct on the value of a flgare to remove It one place 
towNrda the left Y Two places? Three places? 59. How do youmulliplyby 
10, 100, 1000, ItcT- Jfou. What is the meaning of the term annex f Ob$, UoW 
4oaa tt appear that thia contraction gives the traA tnvNetn 
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Case IIT. — Oiphen an the right ofbothfodtors, 
M* Any number with ciphers on its right, is obviously a 
composite number ; the significant figure or figures, being one 
factor, and 1 with the given ciphers annexed to it, the other 
factor. Thus 20 may l)e resolved into the factors, 2 and 10. 

20. What will 200 acres of land cost, at 32 dollars per acre? 
Suggestion, — ^In this example, the multi- Operation, 

plier (200) has ciphers on its right, and is 32 

therefore a composite number. Hence, we ^^ 

first multiply by the factor 2 ; then, by the ^ns, 6400 dolla, 
other factor, 100, by annexing two ciphers to this product. 

21. What is the product of 17000 into 23 ? 

/Suggestion, — In this example, the multipli- Operation, 
eand (17000) has ciphers on its right ; conse- 17000 

quently, it is a composite number, the factors of ^ 

which are 17 and 1000. But the product of two 51 

or more numbers is the same in whatever order ^^ 



they are multiplied ; (Art. 56.a. ;) consequently, -4n5. 391000 
multiplying the factor 17 by 23, and this product by 1000, wiD 
give the same result as 17000 x 23. 

22. What is the product of 29000 into 1300? 

8vggestion,—Th\s, ex&miHQ combines the Operation. 
principles of the last two ; that is^ the mul- 29000 

tiplier and. multiplicand both have ciphers ^^^^ 

on the right ; consequently, they are botli 87 

composite numbers. We therefore first mul- zz. 

tiply the significant figures together, viz: JP'f'od, 37700000 
the factore 29 and 13 ; then multiply this product into the pro- 
duct of the other two factors, (1000 x 100=100000), by annex- 
ing as many ciphers, as there are on the right of the multiplier 
and multiplicand. Hence, 

61 • When the multiplier^ or multiplicand^ or hoth^ have 
ciphers on the right. 

Multiply the significant figures together, and to the product 

amnex as many ciphers as there are on the right of both /actorg, 

Qbb, TbtB Cftae combJnM tbe prtnclplMof Um two imotdiiiff Omm; tor vngm 



Arts. 60-62/j multiplioatioit. (W 

namber with one or more ciphers on its right, we have Jut seen, is • eomposlte 
pumber, and one of its factors is always JO ~ 100, JOOO, ^lc, ( Ai-i. 60.) 

23. 1920x2000. 31. 62300000x890. 

24. 4376x2500. 82. 54000000x700. 

25. 50634x41000. 83. 48000000x600. 

26. 630125x620000. 84. 563800x7200. 

27. 12000x81. 85. 1230000x12000. 

28. 870000x82. 86. 810200x20000. 

29. 8120000x46. 87. 2065000x810000. 
80. 66300000x64. 88. 2109090x610000. 

Case TV. — Multiplying hy 9, 99, 999, de. 
89. What will 99 acres of land cost, at 127 dollars per acre! 

Analysis, — Since 1 acre costs 127 Operation, 

dollars, 100 acres will cost 100 times 12700 cost of 100 A. 
127 dollars. Now, to multiply by 100, ^^^"^ "1 " 
we annex two ciphers to the multipli- 12573 " 99 ** 
cand, and it becomes 12700 dollars. 

But we wished to find the cost of 99 acres only. Now 99 
is 1 less than 100 ; therefore, if we subtract the price of 1 acre 
from the price of 100, it will give the price of 99 acres. Hence, 

62. To multiply by 9, 99, 999, or any number of 9s, 

Annex as many ciphers to the multiplicand as there are 9s in 
the multiplier ; from the result subtract the given multiplicand^ 
and the remainder will he the answer required. 

A'o/«.— The reason of this method is obvious from the fact, that annexing^ af 
Oiany ciphers to the multiplicaiid as theie are 9s in the multijilier, multiplies il 
by 100, or repeats it miee more than is required ; consequently, subtracting the 
multiplicand from tiie number thus produced, must give the true answer. 

40. Multiply 26895 by 99. Ans, 2662605. 

41. Multiply 78463 by 99. 46. 7894568 x 9999. 

42. Multiply 84607 by 999. 47. 8743278 x 99999. 

43. Multiply 678468 by 999. 48. 9603207x99999. 

44. Multiply 784567 by 999. 49. 8760004x999999. 
46. Multiply 840673 by 999. 50. 9999999 x 999999, 

Q0B8T.— 61. How do you proceed lybeii th^ pnuUipV^iVor multiplicand, o| 
both have ciphers on the right?, Ob». tJp<ih what^principles does tbts 0(m|^SL^ 
tioade|>ond? 62. I^o^ do J^ou multiply by 9,'«9,'Wl . ,^ 
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SECTION V. 

DIVISION. 

MENTAL EZEBOIBEJ. 

Akt. 6St Ex. 1. How many boxes of oranges, at 8 dollars a 
box, can be bought for 12 dollars? 

Analysis, — If 8 dollars will buy 1 box of oranges, 12 dollars 
will buy "as ninny boxes as 3 is contained times in 12. Now 8 
is contained in 12, 4 times. Therefore 12 dolkra will buy 4 
bpxes of oranges, at 3 dollars a box. 
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11. How many pair of boots, at 2 dollars a pair, can be 
bought for 24 dollars? For 22? 20? 18? 16? 14? 12? 10? 

12. How many barrels of cider, at 3 dollars a barrel, can 
you tPy for 86 dollars? For 30? 27? 24? 21? 18? 15? 13 ? 

13. How many quarts of milk, at 4 cents a qnart, can you 
buy for 48 cents? For 44? 40? 36? 82? 28? 24? 20? 16? 

14. At 6 cents an ounce, how many ounces of wafers can 
you buy for 6p cents? For 6« ? 60? 45? 40? 85? 30? 25? 

15. At 6 shillings a pair, how many pair of gloves can bo 
bought for 60 shillings? For 54? 48? 42? 86? 80? 24? 18? 

18. How many pounds of butter, at 7 cents a pound, can be 
oarchased for 68 cents? 5^? 49? 4^? 85? 28? 21? 14? 

17. How mtrtiy cloaks will 7^ yards of cloth make, allowing 
jrards to a cloak ? bow many 64^ 5^^ 4Bt 4Q 9 32? 24 ? 
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18. How many cows, at 9 dollars apiece, can be bought for 
81 dollars? For 72? 63? 64? 46? 36? 27? 18? 0? 

19. How many times is 4 contained in 36? 48? 40? 

20. How many times is 8 contained in 40 ? 66 ? 48 ? 64? 727 

21. In 25, bow many times 4, and how many over? 

Ans, 6 times and 1 over. 

22. In 34, liow many times 6, and how many over? In 431 
45.? 37? 28? 39? 

23. In 23, how many times 8, and how many over ? How 
many times 4? 2? 10? 6? 

24. In 24, how many times 7, and how many over? 6? 5? 
9? 12? 2? 

25. In 36, how many times 6? 7? 3? 8? 12? 5? 9 ? 

26. In 32, how many times 6? 4? 3? 16? 

27. How many hats, at 6 dollars apiece, can be bought for 
60 dollars? 

28. How many tons of hay, at 9 dollars per ton, can yon boy 
for 81 dollars ? 

29. If you travel 7 miles an hour, how long will it take to 
travel 70 miles ? 

80. If you pay 10 cents apiece for slates, how many can yon 
bny for 95 cents, and how many cents over? 

31. George bonght 24 oranges, which he divided equally 
among his 3 brothers: how many did each receive ? 

Analysis. — Since 24 oranges were divided equally among 8 
boys, each must have received 1 orange as often as 3 oranges 
are contained in 24 oranges. Now 3 is contained in 24, 8 
times. Therefore, each brother received 8 oranges. 

82. Henry has 15 apples which he wishes to divide equally 
among 3 of his companions : how many can he give to eacli ? 

33. A gentleman sent 20 peaches to be divided equally 
among 4 boys : how many did each boy receive ? 

84. A dairy-woman having 30 pounds of butter, wishes to 
pack it in 5 boxes, so that each box shall have an equal num- 
ber of pounds: how many pounds must she. put in each box? 

35. I have 21 acres of land, which I wish to fence into 7 
equal lots : how many acres must I put into each lot ? 

36. A boy havinj< 28 ni.irble?, wislied to divide them into i 
«qual piles : how many must h% put \u. a \)\\«\ 
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87. I have 40 peach-trees, -which I wish to setont in 6 equal 
rows : how many must I set in a row ? 

88. There were 45 scholars in a certain school, and the 
teacher divided them into 5 equal classes : how many did he 
put in a class ? 

39. If 50 dollars were divided equally among 10 men, how 
many dollars would each man receive? 

40. A company of 8 boys buying a boat for 32 dollars, agreed 
to share the expense equally : how much nmst each one pay ? 

41. In a certain orchard there are 54 apple trees, and G trees 
In each row : how many rows are there in the orchard ? 

42. If 63 quills are divided equally among 7 pupils, how 
many will each receive? 

43. If you divide 86 into 4 equal parts, how many will there 
be in a part? 

44. If you divide 56 into 8 equal parts, how many will each 
part contain ? 

45. If you divide 48 into 6 equal parts, how many will each 
part contain ? 

46. A gentleman distributed 40 dollars equally among 8 
beggars: how many dollars did he give to each? 

47. A company of 6 boys found a pocket book, and on re- 
turning it to its owner, he handed them 60 dollars to be shared 
equally among them : what was each one's share? 

48. A merchant received 72 dollars for 6 coats of equal 
value: how much was that apiece? 

49. A man paid 81 cents for the use of a horse and buggy 
to ride 9 miles : how much was that a mile? 

50. If you divide 90 dollars into 10 equal parts, how many 
dollars will there be in each part ? 

51. George laid out 80 cents for apples, at the rate of 6 for 
8 cents : how many apples did he buy ? 

52. A man had a piece of work which 5 men could do in 
12 days: how long would it take 6 men to do the same work? 
How long would it take 12 men ? 

53. A man bought 48 sheep, and paid at the rate of 12 dol- 
lars for 4 sheep : what did they cost him ? 

64. A lad bought 12 oranges at 8 cents apiece, and sold them 
for 12 cents more than he gave for them : how much did he 
get apiece ; and how much did he make on an orange? 
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EXEBCISES FOB THE SLATE. 

63i a. Id each of the above examples, there are two given 
number9y and * e solution consists in findiDg ?uni> many timet 
one of them is contained in the other. TJie operation by which 
we obtain this result, is called Division, Hence, 

61 • Division is the process of finding how many times one 
given number is contained in another. 

The number to be divided^ is called the dividend. 
The number by which we divide^ is called the divisor, 
Tlie answer^ or number obtained by division, is called the 

quotient^ and shows how many times the divisor is contained 

in the dividend. Hence, it may be said, 

65i Division isfindin^^ a quotient^ which multiplied into the 
divisor^ will produce the dividend. 

JVote.— The term gu9tUnU is derived fh>in the Letia word qwtUs^ which ai^ 
nifiee how •fUn^ or hom manf times. 

66. Tlie number which is sometimes ^ft after division, is 
called tlie remainder. Thus, when we say 4 is contained in 25^ 
6 times and 1 over, 4 is the divisor, 25 the dividend, 6 the quo- 
tient, and 1 the remainder. 

Obs. 1, The remninder ii always Us* than the divisor ; for If It were eqnal to, 
or greater thou the divisor, the divisor co-iid be coiitaiued once more in the divi- 
dend. 

3. The remainder is also of the same denomination as the dividend ; for it it 
m part of iL 

3. Divislitn, it will be seen, Is applied to ttoe disHnet objects : 

First, to find haw many times one given namber Is contained in another ; 

Seeondflo divide a given numl>er Into equal parts in order to ascertain the 
value or magvitvde of thos>e parts. 

The first tliirty examples in this section, are instances of the former; the next 
twenty, uf tlie latter. The mode of operation, however, is the same in both c 



QuKsT.— 64. What is division? What Is the number to be divided called f 
The number by which we divide? What is the answer called? What does 
the quotient show? A*ot«. 'What U the meaning of the term quotient? 65. 
What then moy division be said to be? 66. What Is the number called which 
ffl sometimes left after division? When we say 4 is In 35, 6 times and 1 over, 
what Is the 4 called? The 35? The 6? The 1 ? When we say 6 Is In 45, 7 
times and 3 over, which is the divisor? The dividend ? The quotient ? TIm 
remaiader ? Obs. Is the rsmuinder graaier or leas than the divisor ? Why ? Of 
whatdenumloationisiit Why? 
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66i a. It wiU be perceived that division is similar in prin- 
. ciple to subtraction, and may be performed by it. For instance, 
to find how many times 8 is contained in 12,^nbtract 8 (the 
divisor) continually from 12 (the dividend) cmtil tlie latter 
is exhausted ; then counting tliese repeated subtractions, we 
shall have the true quotient. Thus, 8 from 12 leaves 9 ; 8 from 
9 leaves 6 ; 8 from 6 leaves 8 ; 8 from 8 leaves 0. Kow by 
counting, we find that 8 has been taken from 12, 4 times ; con- 
sequently, 8 is contained in 12, 4 times. 

By division, tliis result is reached by a single step. Thus, 
8 is contained in 12, 4 times. Hence, 

Division is sometimes defined to he a short way of performing 
Treated subtractions of the same number. 

Obi. 1. It will help the pupil to anderstand bow much division mbhireviaUt 
■ubtrnction, by nmsiderioi; how long the process would be to find how many 
times 5 is contained in t{dUJ345 by repeated subtractlom. 

S. It will also be observed that division is the reo«r»e of roultiplicallon. 
MullipiiCHlion is the r' parted addition of the same number; divisiun is the r«> 
pen ted tubtraction of the same number. (Art. 48.) The product of the one 
answers to the dividend of the other: but the latter is always iC'ioeii, whilo the 
former is required. 

3. When the dividend denotes things of 9M kindj w den/ominatUu •nly^ Vbt 
operation is called Simple Division, 

67» The sign tf dimsion is a horizontal line between two 
dots (-!-), and sliows that the number before it is to be di- 
vided by the number cfter it. Thus, the expression 24-=-6, 
signifies that 24 is to be divided by 6, and is read, ^' 24 di- 
vided by 6." 

Division is also expressed by placing the divisor under the 
dividend with a short line between them. Thus, the expres- 
sion \^, shows that 85 is to be divided by 7. It is read, ^^ 85 
divided by 7," or "85 sevenths," and is equivalent to 86-5-7. 

Read the following expressions : 64-T-9 -f 16=6 x 8 -f 6. 

29+V=40-^6x4. 48-T-6=63-15-f-12x2. 



QcBST. — 66. a. To what nile Is division similar in principle ? In wha*. other 
way is division Sometimes defined ? Obe. Of what is divinion the reverse ? How 
does this appear ? W hen the dividend denotes th ings o( one deuom inatiun only, 
what is the operation called ? 67. What is the sign of diviskm t What does tt 
Bhowt in what other way is dtvisioo «cprMMdt 
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SHORT DIYISIOK 

C8« Short Division is the process of dividing^ when the ope* 
fration is carried on in the mind, and the quotient only is set 
down, 

Ex. 1. How many barrels of cider, at 2 dollars a barrel, can 
you buy for 648 dollars ? 

Suggestion.— TLoymQ written the divisor Ooeratum, 
'en the left of the dividend with a curve line j^^i^^ Diridmd. 
between tliem, we begin at the left hand, 2)648 
and divide each figure by the divisor, set- Quot. 8 2 4 b, 
ting the result under the figure divided. 
Tims, 2 is contained in 6, 3 times. Now as the 6 denotes hnn<- 
dreds, the 8 must also be hundreds; we therefore write it in 
hundreds' place, under the figure divided. Next, 2 is con- 
tained in 4, 2 times ; and since the 4 is tens, the 2 is also tens, 
and must be written in tens' place. Finally, 2 is in 8, 4 times ; 
and as the 8 is units, the 4 must also be units, and be written 
in units' place. Ans, 824 barrels. 

69« When the divisor is not contained In tho flrst figure of 
the dividend, we must find how many times it is contained 
in tiie^r«^ two figures, or the fewest that will contain it 

2. Divide 637 by 7. Ans, 91. 

8ik Divide 56 by 8. 4. Divide 42 by 7. 

5. Divide 54 by 9. 6. Divide 72 by 8. 

7. How many hats, at 2 dollars apiece, can be bought for 
468 dollars ? Ans, 234 hats. 

8. How many sheep, at 3 dollars a head, will 369 dollars buy? 

9. A man wishes to divide 248 acres of land equally between 
his two sons : how many acres will each receive ? 

10. How many times is 4 contained in 488 ? 

11. A farmer bought 96 dollars worth of dry goods, and 
agreed to pay in wood at 8 dollare a cord : how many cords 
did it take to p£^ his bill ? Ans. 32 cords. 

12. IIow many yards in 963 feet, allowing 3 feet to a yard? 

13. Divide 63936 by 3. 14. Divide 48848 by 4. , 
15. Divide 56555 by 6. 16. Divide 2486286 by 2. | 

QossT.-^. What if Sfaort DivialoB t ExpliiiittkA MVai&OBLOt ^Sbft toawvuBfii^^i^ 
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70t After dividing any fignre of the dividend, if there is a 
tremainder^ prefix it mentiilly to the next figure of the dividend, 
and then divide this number as before. 

If tlie divisor is not contained in any figure of the dividend, 
place a cipher in the quotient, and prefixing this figure to the 
liext one in the dividend, proceed as before. 

JVoCe.— To prrfit means to place before^ or at the lefl hand, 

Ob9. 1. The learner will observe, iu division we begin nt the left hand, instead 
Df the ri/rht, m in Addition, Siibtniction, and Multiplication. The reason is, 
that in dividing a Aij^Aer order, there h frequently u remainder which must be 
united with the next lower order, before the division can be performed. 

S. The reason for p'acin.; a cipher in the quotient, when the divtsor is not 
"eontained In h fignre of the divideod, is to preserve the true local value of the 
several quotient fi^jures. 

3. I'he diviaor is placed on the Ifft of the dividend, and the quotient nnder it, 
merely for the sake of convenience. When division ia represented by tlie 
sign (-«-), the divisor is phiced on the riffht of the dividend ; Mud )vhen repre- 
venled in the form of a fraction, the divieor is placed nnder the dividend. 

17. How many hats, at 3 dollars apiece, can be bought for 
8421 dollars ? 

Suggestion.—Diy'idins 8 bjc^S, there is 2 Qj^yfj^tion. 
remainder. This we prefix mentally to the 3^8421* 

next figure of the dividend. Now, 3 is in 24, * .^ 'Wmvt I ♦« 
8 tijues. Again, 3 is not contained in 2, the 
next figure of the dividend ; we tberetbre place a cipher in the 
quotient, and prefixing the 2 to the 1, divide as before. 

71 • When there is a remainder^ after dividing the last figure 
of the dividend, it should be written over the divisor and 
annexed to the quotient. * 

18. A teacher having 125 apples, wishes to divide theUI 
equally among 4 pupils: how many can he give to each? i 

Suggestion. — After giving them 31 ^ . 

apiece, it will be seen that there is one A\^ar 

remainder, or 1 apple left, which is not ^ ~ 

divided. Now it is plain that the whole j«„ oiT^.^'t™' 
V • 1 J 1 T . 1 1 . 1 . m^* ^^l apples, 

dividend must be divided, in order to ren- ^ 

der the division complete. But 4 is not contained in 1 ; hence 

the division must be represented by writing the 4 under the 1^ 

thus I, nnd in order to complete the quotient, the \ must be 

annexed to the 12. (Art. 67.) The true quotient, therefore^ 

ia 12^^ which h read, " twelve and one/ourth^^ 
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72t From the preceding illustrations and principles, we 
derive the following 

KULE FOR SHORT DIVISION. 

I. Write the divisar on tJie le/d of the dividend, teith aeurte 
line between them, 

Beginning at the left hand^ divide each figure of the 4^vidend 
hy the divisor^ and place each quotient figure under the figure 
divided. (Art. 68.) 

II. Wlien tJiere is a remainder after dividing any figure^ pre- 
fix it to the next figure of the dividend^ and divide this number 
as lefore. If the divisor is not contained in any figure of the 
dividend^ place a cipher in the quotient^ and prefix this figure 
to the next one of the dividend^ as if it were a remainder. 

III. JVfien there is a remainder after dividing the lastfigure, 
write it over the divisor and annex it to the quotient. (Art. 71.) 

Proof. — Multiply the divisor hy the quotient, to the product 
add the remainder J and if the result is equal to the dividend, the 
work is right. (Art. 65.) 

19. Divide 887475 by 6, and prove the operation. 

Solution. Proof 64579x6=88^474 

6 )387475 Add the rem. 1 

Quot. 64579 and 1 rem. The result is, 887476 

Obs. 1. The reastm of this method of proof, may be Been from the fact that the 
qaulient showti how many time:) the divisor is cuutahied in the divi<lend; con* 
eequently, If the divisor U repeated or taken as many times us there are units 
in the qiiutient, it must produce the dividend. (Art. G4.) 

S. Division may also bu proved by subtracting the remainder, if any, from the 
dividend, then dividing the result by the quotient. 

JVu/e.— As soon as the learner becomes fiimiliar with the process of dividing 
by Short Division, he bhould drop the inierveuii«g words as in the preceding 



QuKST.— 72. How do yon wriie numbers for division ? How proceed in Short 
Division? When liiore is a remainder ul'ler dividing u figure, what do you do 
with it ir tlie divisor in nut coniaineii in any figure of ihe dividend, how pro- 
ceed ? Jfoie. What id the meaning of the tcim, prefix ? Wiien tliere is a re- 
mainder after dividing tlie l:ist figure of the dividend, wh:rt must be done with 
it? 70. Obs. Why place the divi or on Uie letl of ilie dividend and Ihe quotient 
Under it? Why begin to divide ul llie let'i liand ^ Wiiy place a ciplier in the 
quotient, when tbn divisor Is not coiiiJiinr d in a figinH of tlie dividend ? How 
is division (ibved ? Obs, What other wu) ol V'^^^^^ <i\>)\&\ouN& \:&«QSAS»iA^\ 
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rales, etmply prononnciog the qaoUent flgares and setting them down at once. 

Thus, in ihe e.xam|ile abuve instead of saying, 6 is cuutained in 3S, 6 times and 
8 over ; G is couiained in 27, 4 tiuujs and 3 uver,&c, be should learn to say, tiz, 
fcur^fioef sevens Slc^ belting down each qoutieut figure while pronouncing IL 

20. Divide 255 by 5. 21. Divide 1248 by 4. 

22. Divide 24693 by 3. 23. Divide 4266 by 6. 

24. Divide 35555 by 6. 25. Divide 6677 by 7. 

26. Divide 64888 by 8. 27. Divide 8199 by 9. 

28. A man bought 741 acres of land, which he divided equally 
among his 8 sons : how many acres did each receive ? 

29. If a man travel at tlie rate of 5 miles an hour, how long 
will it take him to travel 345 miles ? Ans. 69 hoars. 

30. If 192 pounds of flour were equally divided among 4 
persons, how many pounds would eacli receive ? 

31. Divide 45690 by 6. 32. Divide 62584 by 8. 
33. Divide 81670 by 5. 34. Divide 28296 by 9. 

35. Wlien flour is 6 dollars a barrel, how much can be bonght 
for 642dollai-s? 

36. Divide 36060 by 6. 37. Divide 49000 by 7. 
38. Divide 45900 by 9. 39. Divide 568000 by 8. 

40. Allowing 6 yards of cloth for a suit of clothes, how many 
suits can be made from 1525 yards ? Ans, 305 suits. 

41. A company of 3 men agree to pay a bill of 321 dollars: 
how many dollars must each man pay ? 

42. Divide 14350 by 7. 43. Divide 30420 by 6. 
44. Divide 25105 by 5. 45. Divide 643240 by 8. 

46. A merchant wishes to divide 649 oranges equally among 
4 boys : how many must he give to each 1 

47. A shoemaker has 372 pair of boots, which he wishes to 
pack in 6 boxes : how many pair can he put into a box ? 

48. A baker wishes to lay out 756 dollars in flonr : how 
much can he buy, when the price is 5 dollars a barrel ? 

49. How many yearlings, at 9 dollars a head, can be bought 
for 468 dollars ? 

50. How many acres of land, at 6 dollars an acre, can I buy 
for 973 dollars ? 

51. Divide 5468053 by 7. 52. Divide 4672304 by 8. 
63. Divide 6000000 by 9. ' 64. Divide 7003041 by 6. 
65. Divide 7034016 by 10. 66. Divide 8097603 by 11. 

ST. Divide 8306734 by 12. 68. Divide 9603406 by 12. 
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LONG DIVISION. 

Abt. 73« I^ng Divmon is the process ofdimdingy when ths 
remit of each step in the operation is set down, 

74i Long Division is the same in principle as Short Division, 
The only difference between them is, that in the former, the 
result of each step m the operation is set down; while In the 
latter, the process of dividing is caiTied on in the mind, Imd th« 
quotient only is set down. (Art. 68.) 

Ex. 1. Divide 1504 by 4, using Long Division. 

Suggestion.^— HsiVmQ set down the num- Operation, 
bei-s as in Short Division, we fii-st find how Dlvi. DivW. Qnoc 
many times the divisor 4, is contained in 4)1604(876 

15, the fewest figures on the left of the div- iz 

idend that will contain it, (4 is in 16, 3 ^^ 

times,) and place the quotient figure on the 

right of the dividend with a curve line be- ^^ 

tween them. Next, we multiply the divi- 
sor by the quotient figure, (3 times 4 are 12,) and write the 
product under the figures divided. We then subtract this pro- 
duct from the figures divided. (12 from 15 leaves 3.) Finally, 
we bring down the next figure of the dividend, and placing it 
on the right of the remainder, divide this number as above. 
(4 is in 30, 7 times.) Place the 7 on the right of the last 
quotient figure, then multiply, subtract, and proceed to find the 
next figure of the quotient as before. 

'!&• From the preceding operation, the learner will peiw 
ceive, there are four steps in Long Division : 1st. Find hova 
many times the divisor is contained, &c. ; 2d. Multiply ; 8d% 
Subtract; 4th. Bring dovm, 

A^fe.— To prevent mistakes, it is advlsabto to put a dot under eaeh figure of 
Um dividend, when it is brought down, 

2. Divide 678 by 2, and prove the operation. Ans, 289. 

3. Divide 7660 by 6. 4^. 1512. 

4. Divide 12G332 by 4. Ans, S1583. 

6. IIow many times is G contained in 7C3251? 

QoKST.— 73. Wliat ia I-ong Division ? 74. What is the diflfiBrence between Long 
tod Short Division t 75. How many step* are theie iu lA»«mNSaM»:\ 
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6. How maDy times is 8 contained in 4026942 ? 

7. How many times is 8 contained in 2612488? 

8. How many times is 5 contained in 1082840? 
0. How many times is 7 contained in 45063284? 

10. How many times is 9 contained in 650031507 ? 
' 11. Divide 2234 by 21. 

Suggestion, — Having subtracted the 21 , Operation. 

and brought down the next figure of 21)2234(106^. 

the dividend, we have 13 to be divided 21 

by 21. But 21 is not contained in 13 ; 134 

we therefore put a cipher in the quotient, 126 

and bring down the next figure. Tlien 8 rem, 
21 is in 134, 6 times, and 8 rem. Write 
the 8 over the divisor, and annex it to the quotient. Hence, 

76f After the first quotient figure is obtained, for each figure 
of the dividend which is brought dmcn^ either a significant figure^ 
or a cipher must be put in the qtLotient, 

77t From the preceding illustrations and principles we 
derive the following 

EULE FOB LONG DIYISION. 

' I. Beginning on the left of the dividend^ find how many times 
the divisor is contained in the fewest figures that will contain 
it^ and place the quotient figure on the inght of the dividend 
with a curve line between them. 

11. Multiply the divisor hy this figure and subtract theprod- 
net from the figures divided; to the right of the remainder bring 
down the next figure of the dividend^ and divide this number as 
before. Proceed in this manner till all the figures of the divi- 
dend are divided, 

III. When there is a remainder after dividing the last figure^ 
write it over the divisor, and annex it to the quotient, as in 
short division, (Art. 71.) 

Ob8. 1. To find ihe first quotient figure when the divisor is largre, tho learner 
Bhoidd cousider how many times thefimt figure of the divisur is contained in the 



Quest.— 77. What is the rule for Long Division? If there is a remainder 
fter dividing the last figure of the dividend, what must be done with it? Ote. 
Vjjea 1216 ^ivinor is laige, how do you find the first quoUent figure? 
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jir«£, or first tvo dgfarw of tbe diTidtwd, making due allowuiQefor «<rr|riiij from 
the product of the other figures of the divisor when multiplied into the quotieol 
^iire. Theuther quotient figures may be found in a similar manner. 

2. After a figure \h brought d<rwn, if the divisor is n<Acuiitttined tn the Bnmber 
thus formed, place a cipher in (he quotient, and bring down tbe next flgare. If it 
is not contfiined iu this numtier, bring down anotlier, and so on ; remembering 
for every figure brought down, either a cipher or significant figure must be 
placed in the quotient. (Art. 76.) 

3. If ihtt prodtuu of the divLwr into the figure placed in the quotient, is larfer 
tliati that part of the dividend under conaiderHtion, the quotient figure muttt b* 
diminished. 

4. If the remainder^ after subtracting the product of the divisor into the figure 
plact'd in the quotient, is equal to, or greaUr than the divisor, the qaoUeDifigurt 
most 1)0 increased^ (Art. C6, Obs. 1.) 

12. Divide 1035 by 45. Arts, 28. 

13. Divide 5378 by 25. ^tw. 215/y. 

14. Divide 7840 by 32. 15. Divide 69690 by 46. 
16. Divide 81229 by 67. 17. Divide 99485 by 81. , 

18. Divide 18603 by 13L Am, 142. 

19. How many times is 93 contained in 1004691 • 

20. How many times is 156 contained in 140672 ? 

PROOF OF MULTIPLICATION BY DIVISION. 

77« a. Divide the prodvtt by one of the/actors^ and if ihs 
quotient thtu armng is equal to the other factor^ the work is 
right. 

Obs. The reaittm of (his proof is obvious from the fhct that itlssTraply reverM- 
ing the operation by which tbe product is formed, and must tbereforo lead ui 
bucic to ttie number with which we started. That is, the multiplier aud multi- 
plicand, are the factors which produced the product ; consequently, if the pro- 
duct is divided by one of them, the quotient must be the other. 

EXAMPLES FOE PKAOTIOE. 

1» If a man travel at the rate of 16 miles an hour, how long 
will it take him to travel 384 miles ? 

2. How many yards of broadcloth, at 18 dollars a yard, can 
be botight for 648 dollars ? 

3. A farmer bought a lot of cattle, at 22 dollars per head, 
and paid 946 dollars for them : how many did he buy ? 

4. How many tons of Liverpool coal, at 21 dollars a ton, can 
be bought for 2268 dollars ? 

QnKST.— After a fii^tire is brought down, suppose the divisor Is not contained 
In the number thus formed, how proceed? 77. a. HOw is multiplication proved 
by division ? Ob$. £xplaiu the reason of this method of proof f 
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5. At 18 dollars a month, how long will it take>a man to 
earn 234 dollars ? 

6. In one day there are 24 honrs : how many days are there^ 
in 480 hoars 1 

7. A man traveled 215 miles in 21 honrs : how many milea 
did he travel per honr 1 

8. At 16 dollars a ton, how many tons of hay can be bought 
for 176 dollars? 

9. How many casks of wine, at 25 dollars a cask, can be 
bonght for 275 dollars ? 

10. The ship George Washington was 25 days in crossing the 
Atlantic Ocean, a distance of 8000 miles. How many milea 
did the ship sail per day ? 

11. The steamer Great Western crossed it in 15 days. How 
many miles did she sail per day ? 

12. The steamer Caledonia crossed it in 12 days. How many 
miles did she sail per day ? * 

18. If a man can earn 32 dollars a month, how long will it 
take him to earn 420 dollars? 

14. If 63 gallons make a hogshead, how many hogsheads 
will 1260 gallons make ? * 

15. If a ship can sail 264 miles per day, how far can she sail 
in an honr? 

16. How many times S^ in 508, and how many over ? 

17. How many times 45 in 1890, and how many over ? 
. 18. How many times 22 in 865, and how many over ? 

19. How many times 34 in 2460, and how many over? 

20. How many times 26 in 15296, and how many over? 

21. How many times 125 in 3061, and how many over? 

22. How many times 231 in 1861, and how many over? 
23.. In 16 times 256, how many times 18 ? 

24. In 36 times 167, how many times 21 ? 

25. In 45 times 2251, how many times 36 ? 

26. In 19 times 136, how many times 75? 

27. In 63 times 102, how many times 37? 

28. In 78 times 276, how many times 136 ? 

29. In 115 times 321, how many times 95? 
80. In 144 times 137, how many times 812 ? 
81.48670-5-419. ^; 38.589067-5-863. 

2^728. 84. 790671-5-978. 
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85. 443210-^2146. 4S. 80000000^860084. 

86. 203436-^2486. 44. 72567845 -r-900028. 
37. 3507689-^4703, 45. 400340051^600724. 
88. 8061072-^6841. 46. 270315982^321672. 

39. 4562341 -T-88026. 47. 178000467-^4023412. 

40. 9605307-^41782. 48. 2000007121-5-50021348. 

41. 14058230-^53072. 49. 624387241 61 -t-023187912. 

42. 20380596-T-70321. 50. 887838215678-i-4128418978. 

CONTRACTIONS IN DIVISION. 

Case I. — Dividing hy a composite number, 

£z. 1. A man divided 168 oranges equally among his 14 

grandchildren who belonged to 2 families, each family con* 

talning 7 children : how many oranges did each child receive! 

Suggestion. — ^The divisor 14, is a composite Operation, 
namber, and its factors 2 and 7, correspond with 2)168 
the number of families and the number of chil- ^n^ 
dren in each family. "We first find how many -rs j 

each family received, by dividing by the factor 
2 ; then how many each child received, by dividing by the 
factor 7. Therefore each child received 12 oranges. Hence, 

78. To divide by a cdmjwmid number. 

1. Divide the dividend lyy one of thefaetors of the divisor^ 
then divide the quotient thus obtained ly another factor^ and 
so on till all thefaetors are employed. The last quotient will 
he the answer, 

Obs. 1. This controcttop depends apon the principle, that If the divisor is re> 
toived into two factors, and the dividend is divided by une of them, the result 
will btiaa mfiny trme$ too lar^e^ja there are units In the other factor; ami so oi 
of any iiumber of factors. To correct this result, we divide It by the other fac- 
tor or foetbra. Thus, dividing by 3, in the example above, the result is 7 times 
too larg^ ; for the. given divisor i» 14, which is 7 times 3. Now,ihe seventh part 
of the kaff is obviously the same as the/oMr£e«ntA part of the whole. 

S. This contraciion is the reverse of that in multiplication. The result will 
be the same, in whatever order the factors are talLen. (Art 57.) 

2. Divide 455 byS5; 585 by 15; 609 by 21 ; 846 by 18; 
1971 by 27 ; 1127 by 49. Ans. 13 ; 39 ; 29 ; 47 ; 78 ; 23. 

QuKST.— 78. Huw proceed when the divisor Is a oompoaite nomlMrT Ohs» 
Upon what principle does this contraction dvpend 7 
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. 8. A teacher having 86 scholars, wishes to distrlbnte 216 
pears among them equally : how many can he giro to each ? 

78. a. To find the true remainder when the divisor is a com- 
posite number. 

If the divisor is resolved into but two factors^ multiply the 
last remainder by tlie first divisor^ to the product add the first 
remainder^ and the result will be the trtie remainder. 

When more than two factors are employed^ multiply each re- 
maiader by all the. divisors preceding the one from which it 
arose ; to the sum of their products^ add the first rem>ainder^ 
and the result will be the true remainder. 

Ooa. The object of multiplying each remninder by all the divisors preeeding 
Ihe one from which it arose, is to flud how many unitii of the same value as 
those io the given dividend, each coiilaio?. To the sum of these products we 
then a<1d the fl st remaindur, in order to find the whole or true remainder. 

Tlius, dividing by 4 ia thesoUition below, every unit of the quotient manifeftly 
contains 4 of the units in the given dividend, and every unit thiit reuinius of it 
witl contain the same; (Art. 6f>, Obs;) therefore the second remainder must be 
multiplied by 4 in order to find the units It contains of the given dividend. 
Again, dividing! by 3, every unit of this quotient will contain 3 of the preceding 
nnits, or li of the first; therefore, what remains of it, that is, the third remnia- 
der, must be multiplied by 13, or by its fuctors 3 and 4, which ore the preceding 
divisors. 

In like manner multiplying any remainder by all the divisors preceding that 
f^om Which it arose, will show how many of the units in the given dividend it 
contHins, and the sum of all the products added to the first remainder, will be 
the true remainder. 

4. A dairyman having 479 quarts of milk, wished to know 
how many cans, holding 60 quarts apiece, he could fill, and 
how many quarts he would have left. 

Solution. 

4)479 Tru^ remainder. 

8)fl9-3 rem. The firet remainder is 3, that is 8 qts. 

5)39-2 rem. The second " is 2, and 2x4 =8 " 
7-4 rem. The third " is 4, and 4 x 3 x 4=48 " 

Hence, the true remainder is 59 qts. 

He conlJ, therefore, fill 7 cans, and have 69 quarts left. 

5. Divide 453 by 64, using its factors 4, 4, and 4. 

6. Divide 287 by 72, using its factore 3, 3, and 8. 

QtTKST.— 78.a How find the true remuiiider, wiieu the divisor is reoolvbd 
. fnto but two factors? How, when mure than two fdctors are employed ? Obi, 
Why mnJtipJy each remainder by all the precediBg divisors? 
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Casb IL-— Dividing hy 10, 100, 1000, Se. 

79t It has been shown that annexing a cipher to a number, 
increases its value ten times^ or multiplies it by 10. (Art. 68.) 

Reversing tliis process; that is, removing a cipher from the 
right hand of a nainber, will evidently diminish its value ten 
times^ or divide it by 10 ; for each figure in the nninber is thus 
restored to its original place, and consequently to its original 
value. Thus, removing the cipher from 120, it becomes 12, 
which is the same as 120-$- 10. 

In the same manner, it may be shown, that removing fifo 
cipliers from the right of a number, divides it by 100 ; remoT* 
ing three divides it by 1000, &c. Hence, 

80. To divide by 10, 100, 1000, &o. 

Cut off as many figures from the right hand of the dividend 
as there are ciphers in the divisor. The remaining figures of 
the dividend will he the quotient^ and those cut off tJie remainder, 

7. How many times is 100 contained in 12632 ? 
Suggestion. — ^As tliere are two ci- Operation, 

phers in the divisor, we cut off two 1|00)126|32 
figures on the right of the dividend. Ans, 126, and 82 rem. 
The figures which remain in the divi- 
dend, (126), are the quotient, and the figures cut off, (82), are 
the remainder. The answer is 126, and 82 remainder. 

8. In one dime there are 10 cents : how many dimes are 
there in 100 cents ? In 250 cents ? In 880 cents ? In 25000 
cents? 

9. In one dollar there are 100 cents : how many dollars are 
there in 6500 cents? In 76500 cents ? In 432000 cents? In 
15000000 cents ? 

10. Divide 675000 by 10000. Ans. 67 and 5000 rem. 

11. Divide 44360791 by 1000000. Divide 586670517 by 
10000000. 

12. Divide 82867180309 by 10000000. Divide 963456780121 
by 100000000. 



Quest.— 79. What is the effect of aniipxing a cipher to a number? What Is 
Uie effect of removing a cipher from the right of a nninber? 80. How divide 
by iO, 100, 1000, Slc ? 79. JBxplAin why UtU prooMft «W«a Oa <vioUAaV 
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CikJBE in. — Ciphen on the right of the dktieor* 

13. How many acres of land, at 20 doUan per acre, can jon 
bny for 645 dollars ? 

Suggestion, — The divisor 20, is a corapo- Operation, 
site number, the factors of which are 2 and 2|0)64|5 
10. (Art. 55.) We may, therefore, divide first Ane, 82-5 rem* 
by the factor 10, by cutting off the right hand 
figure of the dividend ; then divide the remaining figures of 
the dividend by 2, the other factor of the divisor, and the re> 
suit will be the quotient. Hence, 

81* When there are ciphers on the right of the divisor. 

Cut off the ciphers from the divisor^ also cutoff as manyf/g^ 
uresfrom the right of the dividend. Then divide the remain- 
ing figures in the dividend hy those remaining in the divisor^ 
and the result will he the quotient. 

Finally, annex the figures cut off from the dividend to the re- 
mainder, and the number thus formed will be tlie true remainder. 

Ob9. This contraction is based on the principles of the two preceding cases. For, 
when tliedivisor has ciphers on its right, it is a composite number, the significant 
figures being oiia of its factur«, luid 1 with the given ciphers annexed to it, tb« 
otiier. (Art. GO.) 

Culling off (he ciphers from the right of the dividend, divides it by 1 with tba 
given ciphers annexed. 

14. How many horses, at 80 dollars apiece, can you bay for 
640 dollars ? Ans, 8 h. 

15. How many barrels will 6800 pounds of beef make, allow- 
ing 200 pounds to the barrel ? 

16. How many regiments of 4000 each, can be formed from 
S40000 soldiers ? 

17. Divide 143900 by 2100. 18. Divide 4314670 by 24000. 

19. Divide 2371 by 24, using the factors 2, 3, and 4. 

20. Divide 6019 by 86, using the factors 2, 2, 3, and 3. 

21. Divide 7678 by 48, using the factoid 2, 2, 3, and 4. 

22. Divide 93051 by 72, using the factors, 2, 3, 3, and 4. 

23. Divide 305379 by 144, using the factors 3, 4, 2, and 6. 

24. Divide 8738513 by 1728, using the factors 3, 3, 4, 6, and 8. 

Quest.— 81. When thern are ciphers on the right of (he divisor, how proceed? 
What 18 to be done with fli:ures cut off from the dividend? Obs. Upon what 
principles is this conlrnctiou based ? How does ihis appear? What ia iheelRiCl 
of cutting off the flgarai fiom Uie right of the dividend ? 
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EXERCISES IN THE FUNDAMENTAL RULES, 

81«a. The four precediug rules, Addition, Subtraction, Mul- 
tiplication, and Division, are called the Fundamental Rules 
of Arithmetic, because they are the foundation or basis of all 
arithmetical calculations. 

Ex. 1. If from the sum of 1663 and 2570, you subtract 8278, 
then multiply the remainder by 387, and divide the product 
by 273, Avhat will be the quotient ? 

2. If you divide 3456 by 216, multiply the quotient by 279, 
from the product subtract 308, and to the remainder add 28266, 
what will be the amount? 

3. If the product of 256 into 576, is divided by 192, the quo- 
tient increased by 25071, and the sum diminished by 18203, 
what will be tiie remainder ? 

4. If the difference between 8256 and 9408, is divided by 
96, the quotient increased by 246045, the sum diminished by _ 
73418, and the remainder multiplied by 3056, what will be 
tlie product? 

5. Two men start from the same place at the«ame time, one 
travels 93 miles a day, and the other 115 miles a d«y : how 
many miles will each have traveled, and how far apart will 
they be at the end of 17 days? 

6. A merchant bought 68 bales of goods, each bale contained 
84 pieces, «ind each piebe 29 yards : how many yards did ho 
buy? 

7. A man sold 165 acres of land at 34 dollars per acre, and 
took in payment for it, 19 horses at 65 dollars apiece, and 15 
cows at 17 dollars apiece: how much was still due him ? 

8. What number besides 137 will exactly divide 11371 ? 

9. If the quotient is 275, the divisor 383, and the remainder 
49, what is the dividend? 

10. If the dividend is 2756, the quotient 184, and the re- 
mainder 180, wJiat is the divisor? 

11. What must 5376 be multi})lied by, to make 6521088? 

12. How many times can 437 be subtracted from 18791 ? 



QuKST.— 81.a. Name the fnudamental rules of arithmetic^ Why are these 
called fuudmneotal rulet? 
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18. If a man^s salary is 8176 dollars a jear, and he spends 
7 dollars a day, how luucli can ho lay up ? 

14. In a SHigle city, there are 2170 dollars spent daily for 
cigars : how many free schools will this support, at the cost 
of 1085 dollars each per annum ? 

15. A man houglit 467 acres of land, at 16 dollars per acre, 
and sold it for 9340 dollars : how much did he get per acre; 
and how much did he gain, or lose hy his bargain? 

16. A merchant bought 67 yards of broadcloth at 42 shil- 
hngs a yard ; 89 yards of silk, at 14 shillings a yard ; 29 dozen 
silk hose, at 63 shillings per dozen; and 58 dozen gloves, at 48 
shillings per dozen : what was the amount of his bill ? 

17. A man bought- 563 horses, at 65 dollars apiece, and sold 
them so as to make 860 dollai's : how umch did he get apiece 
for them ? 

18. A miller bought 650 bushels of wheat, at 7 shillings a 
bnsliel, 56 bushels of which being worthless he threw away : 
for how much must he sell the rest per bushel, to make up 
his loss ? 

19. Wliich ij^ worth the most, 863 cows at-88 dollars apiece, 
or 356 horses at 75 dollara apiece ? 

20. A owns 1368 acres of wild land, which is 6 times as 
much as B owns, and B owns twice as much as C: how much 
land do B and own; and how much do oil own ? 

21. A drover bought one lot of 75 oxen for 3750 dollars, and 
another lot of 115 for 8050 dollars: what. did he pay for the 
whole; Liow much apiece for each lot; and what must he sell 
them at apiece, that he may neither make nor lose by the ope- 
ratior\? 

22. The smaller of two numbers is contained 14 times in 252, 
and the greater number is 49 times the smaller : what are the 
numbers ? 

23. A single pound of cotton has been spun into a thread 76 
miles. long, and a pound of wool into a thread 95 miles long : 
liow many pounds of each would be required to spin threads 
which will reach roimd the world, whose circumference is 
25000 miles? 

24. If 1600 steam engines can do the work of 2 millions 
496 thousand men, to how many men is 1 engine equivalent? 
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25. If the difference between 68275 and 45263, is multiplied 
by the sum of 103 + 28 + 268, wliat will be the product? 

26. If the sum of 14350 and 7845, is divided by 965, nnd the 
- quotient multiplied by 886, and the product diminished by 761, 

what will the remainder be? 

27. If the sum of 250 and 173, is multiplied by their differ- 
ence, and the product divided by 45, what will be the quotient? 

28.. How many men will it take c do as much work in 1 
day, as 368 men can do in 134 days? 

29. How umny men would it require to do the same work . 
in 16 days? 

30. Four men, A, B, 0, and D, bought a ship together for 
16256 dollars; A paid 4756 dollars, B paid 763 dollai-s more 
than A, and 256 dollars less than B: how much did D pay ? 

81. A drover bought 538 sheep at 23 shillings a head, and 
821 at 18 shillings; he afterwards sold 276 at 27 shillings to 
one customer, and 186 at 31 shillings to another: how many 
had he left; and how much did they ftand him in a])iece? 

82. A man bought a drove of oxen for 18130 dollar?, and 
, after selling 84 of them at 51 dollars apiece, the rest stood him 

in 43 dollars apiece : how many did he buy? 

33. What is the difference between 9318702853 divided by 
1987, and 46481 multiplied by 936 ? 

84. A drover having brought 361 head of cattle to mai'ket, 
which cost him 48 dollars a head, sold 83 to one butcher at 67 
dollars apiece, and 96 to another at 56 dolhirs: how many had 
be left; and what did they stand him in apiece? 

35. Tlie ship America of Boston, sailed 56 hours at the rate 
of 11 miles per hour, when she encountered a storm of 16 
Lours duration which drove her back at the rate of 14 miles 
per hour : how far from port >vas she at the expiration of the 
72 hours? 

SG. A thief fled from New York, at the rate of 85 miles a 
day ; 5 days after an officer started in pursuit of him at the 
rate of 138 miles a day : how far from the thief was the officer 
at the end of 8 days from the time the latter started ? 

37. A is worth 1265 dollar?, B is worth 4 times as much as 
A, and 183 dollars, and C is worth three times as much as A 
and B lacking 2348 dollars: how much are B and worth 
respectively ; and how much are they a\i viot\Xi\ 
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GENERAL PRINCIPLES IN DIVISION. 

82. From the nature of division, it i:* evident that the value 

of the quotient depends both on the divisor and the dividend, 

Ob8. 1. If the divisor is equal to the dividend, the quotient is 1. 

S. If the divisiir is greater than the divideiidi the qturtieot is /»« thbn 1. 

3. If the divisor U lts$ than the dividend, the quotient is greaUr than L 

4. If the divider is 1, the quotient is equal to the dividend. 

5. If the divisor is^reatcr *han 1, the quotient is lea» than the dividend 

6. If the divisor to lot* Ihav: a quotient is greater than the dividend. 

83. If a given divisor is contained in a given dividend a 
certain nnmber of times, the same divisor will obyiously bo 
contained. 

In douhU that dividend, twice as many times ; 

in three times that dividend, thriee as many times. Hence, 

If ths divisor remains the same, multiplying the dividend hy 
any number, is in effect multiplying the quotient hy that 
number. 

Thus, 4 is contained in 12, 3 times ; in two times 12 or 24, 
4 is contained 6 times ;*(i. e. twice 3 times ;) in 3 times 12 or 
86, 4 is contained 9 times ; (i. e. thrice 3 times ;) &c, 

84. Again, if a given divisor is cwitained in a given divi- 
dend a certain number of times, the same divisor is contained, 

( In half that dividend, half as many times; 

In a third of tliat dividend, a third as many times, &c. 
Hence, 

If the divisor remains the same, dividing the dividend ly 
any number, is in effect dividing the quotient by that number. 

Thus, 4 is contained in 24, 6 times; in 24-5-2 or 12, (Jialf of 
24,) 4 is contained 3 times ; (i. e. lialf of 6 times ;) in 24-^3 of 
8, (a tliird of 24,) 4 is contained 2 times ; (i. e. a third of 
times ;) &c. 

85. If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Twice that divisor is contained only halffxa many times ; 
Three times that divisor, a third as many times, &c. Hence, 
If the dividend remains the same, multiplying the divisor by 
any number, is in effect, dividing the quotient by that number. 

'^.UEST.— 82. Upon wimt does Uie value of the quotient depend 1 83. If (he 
isor remains the same, what is the eflTect of multiplying the dividend? 
What is the effect of dividing the dividend? 



Thus, 2 is contained in 12, 6 times ; 2 times 2 or 4, is con- 
tained in 12, 8 times ; (i. e. half of 6 times ;) 3 times 2 or 6, is 
contained in 12, 2 times ; (i. e. a third of 6 times ;) &c. 

86. If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Mal/thsLt divisor is contained twice as many times; 
A third of that divisor, three times as many times, &o. 
Hence, 

J[f the dividend remains the same^ dvoiding the divisor hy any 
number^ is in effect^ multiplying the quotient hy that number. 

Thus, 6 is contained in 24, 4 times: 6-^2 or 8, (half of 6,) is 
contained in 24, 8 times ; (i. e. twice 4 times ;) 6-i-8 or 2, (a 
third of 6,) is contained in 24, 12 times ; (i. e. three times 4 
times ;) &c. 

87. From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many times, 
as twice that divisor is contained in twice that dividend ; three 
times that divisor in three times that dividend, &c. 

Conversely, any given divisor is contained in >ny given 
dividend just as many times, as half thsit divisor is contained 
in haif that dividend ; a third of that divisor, in a third of that 
dividend, &c. Hence, 

88t j^ tJie divisor and dividend are both multiplied, or both 
divided hy the same number^ the quotient will not he altered. 

Thus, 4 is contained in 12, 3 times ; 
2 times 4 is contained in 2 times 12, 8 times ; 
2 times 4 is contained in 8 times 12, 8 times, &o. 

Again, 6 is contained in 24, 4 times : 
6-7-2 is contained in 24-^2, 4 times ; 
6^8 Is contained m 24-r-3, 4 times, &c. 

88«a. If any given number is multiplied and the product dp- 
tided hy Vis same number^ its value will not he altered, Tbns, 
12x5=60; and 60-^6=12, the ^ven number. 

QvBtT.— 85. If (he dividend remains the same, what is the effect of nnltiply- 
Ing the divisor 1 86. What is the effect of dividing the diTleor ? 88. What ia 
the effect, if the divisor and dividend are both raultiplied or both divided by the 
■ame number? 88.a. What ia the effect of multiplying and dividing any given 
ftomberbytho same nnmber* 
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ARITHMETICAL TERMS. 

Art. 89* Numbers are divided into two classes, ahstraet and 
concrete, 

Def. 1. Abstract numbers are numbers used without appli- 
cation to any object; as two^ three^ four^ five^ &c. 

^. Concrete numbers are numbers applied to some particular 
object ; as two peaches, three pounds, &c. 

8. Numbers are also divided into ^7vm« and composite, 

4. A prime number is one which canncft be produced by 
multiplying any two or^more numbers together; or which 
cannot be exactly divided by any whole namber, except a unit 
and iUelf, Thus, 1, 2, 3, 6, 7, 11, 18, 17, 19, 28, 29, 31, 87, 
41, 43, 47, 53, 59, 61, 67, 71, 78, 79, 83, 89, 97, iOl, &c., aro 
prime numbers. 

Ob8. ]. The least divtoor of every number to a prime namber. 
S. One number is said to be prinu to another, when a unit to the only niim> 
ber by which both cun be divided wiUiout a remainder. 

3. The number of prime numbers to unlimited. All baloir a hondred ars 
given above. The pupil ean easily point out others. 

6. A composite number is one which is produced by multi- 
plying two or more /flk5to7*« together. (Art. 55.) 

Obs. 1. Doth prime and compo9it0 numbers m<iy be either abetraet or concrete, 

2. The learner must be careful not to confound numbers which are prime to 

each other with prime nunibefiH ; fur numbers thnt are prime lo each other, may 

themse'%'os be composite numbers. Thus 4 and 9 are prime to each other, wbila 

they are composite numbers. 

6. An eten number is one which can be divided by 2 with- 
out a remainder ; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by 2 
without a remainder; as, 1, 3, 5, 7, 9, 15. 

Oas. All even numbers except 3, are eompoeite numbers. Some odd numben 
are composite^ otbei-s are prime. 



QITBBT.--89. Into how many classes are numbers divided f What are abstract 
numbers? Ck>ncrttte? What other divsiun of numbers is mentioned? What 
to a prime number? Obs. When to one number said to be prime to another t 
Bow many prime numbers are there ? What is a composite number? What is 
an even number? An odd number? Obs. Are even numbers prime or cott> 
po§ite f Whai to true o/' odd numbers Kn Uito TeavML Y 
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8. An integer is a whole number, 

9. The reciprocal of a number, is the quotient arising from 
dividing a unit by that number. Thus, the reciprocal of 2 ia 
l-f-2, or ^ ; the reciprocal of 3 is 1-f-o, or J. 

10. The complement of a number, is the difference between 
that number and a unit of the next higlier order, Tlius, the 
complement of 8 is 2, because 8 taken from 10, leaves 2 ; the 
43iuplement of 93, is 7, &c. 

Ob8. The complement of a niimber cnns'Stinof of on» Intpgral fl^re, etthar 
with or wiihuul decmiiilB, is round by subtrqcting- the number Tium 10. If ithai 
twu iutegra! tigurcs, ii must be subtracted I'rom 100; i[ three, from 1000, &c. 

11. One nutnber is a measure of another, when ilie former 
will divide tlie latter, without a remainder. Thus, 2 is a meas* 
ure of 4 ; 3 is a measure of 6. 

12. A common measure is a number, which will divide two 
or more number^:, without a remainder. Thus, 2 is a commou 
measure of 4, 6, and 8. 

Obs. 1. Any number thnt measure* two others, wi!1 likewise measure their 
«niir, their Uifftrence,Htid their product, 'i'btis, 3 measures 9 aiid 15 ; it also mea»* 
upes 15+9, 15— 9, atid l.>x9. 

Sm A number that mengures another, will also meesnre its mtUtip-'e^ or its pro- 
duct by nny tef^ole number. Thus, G mea^^ures 12, and it also muaHures 12 xS^, 
or the product or 12 into any whole number. 

13. The aliquot parts of a number, are the parts by which 
it can be divided witliout a remainder. Thus, 3 and 7 are ali- 
quot parts of 21. Hence, 

Obs. The aliquot parts oT a number, are the factor*, which being multiplied 
together, produce thu given number. 

14. When two or more numbers are to be subjected to the 
same operation, they are included in a parenthesis ( ), or con- 
nected by a horizontal line placed over them ( ), called a vin- 
culum. Tims, the expression (7 -f 4) x 3, or 7 + 4 x 3, shows that 
the sum of 7 and 4 (11), is to be multiplied by 3. But 7 
+4x3, signifies that 4 only is to be multiplied by 3, and the 
product added to 7. 

QuBST.— What is an Integer? Whi}l is the reciprocal of a number? What 
is the complement of a number? Obs. How is the comiileinent of a nurobttr 
cousitting of o le lutencryX fl.'ure, found ? How, when it hiis two integral flg- 
ares? When is one nuqpber a measure of another? What is a commuu mea» 
are 1 Whtit are aliquot partd of a number ? When two or more naaibQi:% «sa 
Id be subjected to tlie same uperatioa, huw is it iiidioa^OLl 
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ANALYSIS OF COMPOSITE NUMBERS. 

89ta. All composite numbers are composed of prime /actors; 
that is, tbe uUiinate or lecist factors into which they may be 
resolved, are j9n/n« »wm6er<. Hence, 
Ob9. All numbers are either prime numben, or are composed oi prime faetor& 
Ex. 1. Resolve 60 into its prime factors. 

Suggestion. — Divide the 60 by 2, which is the q .. 
least number that will divide it without a remain- 
der. In like manner divide this quotient by 2 ; ^ — 

and the next quotient by 3. The divisore, 2, 2, 8, ^<£? 

with 5, the last quotient, are the prime factors re- ^)i? 
quired. Hence, ^ 

89th. to resolve a composite number into its prime factors, 

Divide the given number by the smallest number which wiU 
divide it without a remainder ; then divide this quotient in the 
same way^ and thus continue the operation till a quotient is ob- 
tained., which can be divided by no number greater than 1. 

Tlie seteral divisors with the last quotient^ will he the prims 
factors required. 

Oas. The reason of this rale may be seen from the furowing cons' derations t 

Firsts llie respective divia >rs are prtmi? faclovs; for, they are the least miin- 
bers, which will divide (he given number and tbe succejsive qutitieuts, wilbout 
a remiiinder. (An. 89. Def. 4. Obs.) 

Second, the la>t quotient is also a prime factor ; for, it can not be exactly di- 
vided by any number except a unit and itMeif. (Art. 89. Def. 4.) 

2. A composite nnraber can be divitlcd by any of its prime faetorg without ■ 
remainder, and by the product of any two or more of them, but by »o other 
number Thus, the prime fHClors of 30are 3, 3, and 5. Now 30 can be divided 
by 2, :i, and 5; aUo by 2x3, 2x5, 3x5, and by 2x3x5; but by no other num- 
ber. 

2. Resolve 24, 26, 82, 84, 36, 89, and 44 into prime factors. 

8. Resolve 46, 48, 61, 52, 58, 62, 68, 69 into prime factors. 

4. Resolve 70, 72, 74, 75, 76, .78, 82, 85 into prime factors. 

5. Resolve 120, 124, 138, 156, 208, 145, 225, into prime fact 

6. Resolve 256, 344, 576, 672, 796, 864, 945, into prime fact. 

7. Resolve 3420,18500, 46096, and 96464 into prime factors. 

QcKST.— 89. 0. Of what are all composite numbers composed ? Obe. What 
then is true of all numbers? 89. b. How do yuu resolve a composite number 
into i:s prime Ttctors 1 Ojs. How doei it appear that tba 41 visors tad last 
QuotJam are prime 6»ctan% 
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CANCELLATION* 

90t Cancellation is the method of contracting arithmeti- 
cal operations by rejecting equal factore. • 

Obw. ]. The terra eaneel^ ia iVom the Latin eanerllo, to ero»9 ant, or reject, 
S. Gftnoellaiiou is applicable to J<oi>r0ji, when the divisor and dividend hnva 

emnmon factors^ and especially to that class of examples which involve both 

multiplieation and divieion. 
But it is Applied with the greatest advantage to reduction of Compound Frac 

tiono to Simple ones, MuUtiptictUion and Divition of Fractions, Simple and Com' 

pound Proportion. 

90«a. We have seen that division is finding a qnotient, 
which multiplied into the divisor will produce the dividend. 
(Art. 65.) If, therefore, the dividend is resolved into two 
Bach factoids that one of them is the divisor, the other factor 
will be the quotient. Suppose 42 is to be divided by 6. Now 
the factoi-s of 42 are 6 and 7, the first of wliich being the di- 
visor, the other must be the quotient. Therefore, 

Canceling a factor of any number^ divides the number by that 
factor. Hence, 

91 • When the divisor is a factor of the dividend. 

Cancel both the divisor and the factor of the dividend to 
which it is equal; and theremaining factor of the dividend v)iU 
he the quotient, 

1. Divide the product of 19 into 25 by 19. 

Suggestion. — Cancel the 19, which is com- Operation, 

mon both to the divisor and dividend, and 1^)25X^0 

25, the other factor, is the quotient. 25 Ans, 

Obs. 1. It should be observed, whenever a (hctor canceled, is equal to the 
number iteelf^ the figure 1 either expreesed ur underslood,J8 alwnys leA; fur if 
atiy number is divided by itself, the quotient is always 1. (Art 83. Obs.) 

2. When tlie 1 thus left, is in the multiplier or divisor or denominator of a 
fVaetion, it may be disreirnrdud ; for, multiplying or dividing a number by Indues 
not Hlter the naraber. ( Art<>. 45. 82. Obs. 4.) But when tb« 1 stands in ttie divi' 
detid, or numerator ot afractiuu, it performs an important office, and must be pre* 
served. 

QuKST.— 90. VVhat is Cimcellatton ? 0'j». What is meant by the term cnhcel? 
To what rules is cancellation applicable 7 90.a. What is the effect of CHncellng a 
factor of any number? 01. When the divisor is a factor of the dividend, how 
do jua proceed? 

• BUn ArithmatktX Ootteeaoii«« Loii4oUk\t«%. 



04 OANOBLLATIOH. [SeCT. Y. 

2. Divide 85 x 31 by $5. 4. Divide 75 x 40 by 40. 

8. Divide 76 x 58 by 68. 5. Divide 63 x 28 by 7. 

Suggestion. — 28 = 4x7; consequently the Operation, 
wliole dividend is equal to 68 x 4 x 7. We there- t)^ -^X^Xt 
fore cancel the 7, which is a factor common 252 Am. 

both to tlie dividend and the divisor. The product of 63 x 4, 
the other factors of the dividend, is tlie answer required. 

6. In 82 times 84, how many times 8 ? Ana, 336. 

7. In 35 times 95, how many times 7 ? 

8. In 48 times 133, liow many times 8? 

9. In 96 times 156, how many times 12? 

10. Divide 168 x 2 x 7 by 7 x 3. 

Suggestion.— yf^ first cancel the factor 7, Operation. 

wliich is common to tlie divisor and divi- yX3) 168X2X/< 
dend, then divide the product of 168 into 3)336 

2 l>y 3. 172 Ans. 

11. Divide the product of 21 into 4 into 9, by the product 
of 8 into 7 into 2 into 3. 

Suggestion. — The product of 3 x 7 Operation, 

is 21; we therefore cancel the fac- tXtX^X^)t^X^X^ 
tors 3 and 7 in the divisor, and the %\Z~\ 

21 in the dividend. Then dividing — . 

the product of 4x9 the remaining 

factors of the dividend by the product of 2x3, the remaining 
factors of the divisor, we have 6 for the quotient. Hence, 

92t When the divisor and dividend have common factors. 

Cancel the factors common to both ; then divide the product 
of the remaining factors in the dividend by the product of those 
remaining in the divisor^ and the quotient will he the answer, 

Obs. ir txBo or more factora in the divisor Uiken together, aro equal tc one 
facUir in the dividend, or vice versa, cancel the single factor in the one, and 
tbuse which are equal to it in the other. , 

12. Divide the product of 7, 9, 15, and 8 by the product of 
5, 7, and 8. 

13. Divide the product of 6, 3, 7, and 4 by 12 into 6. 

14. Divide the product of 2, 28, and 15 by 30. 

15. Divide the product of 5, 6, and 56 by 7 into 8. 

QpBST.— 92. When the divisur and dividend bave common factors, bow 
procetdf 
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GREATEST COMMON DIVISOR. 

93* A Common Divisor is a number which will divide two 
or more numbers without a remainder. Thus, 2 is a common 
divisorof 4, 6, 8, 12, 16. 

94* The Greatest Common Divisor of two or more nnmbers, 
is the greatest number which will divide eacli of them without 
a remainder. Thus, 6 is the greatest common divisor of 12, 
18, and 24. 

Obs. I. A eommon divisor Ir often called a common measure. 

S. Numbers which have po common measure or divisor^ greater than 1, are 
aaid to be incommensurable. Thus, 11 and 17 are iucommeusurable. 

3. It will be seeo that a common divisor of two or more numbers, is simply a 
factor wliich is common to those numbers, and the greatest common divisor it 
the greatest factor common to (hem. Ileuce, 

95* To find a common divisor of two or more numbers. 

Resolve each number into two or more factors^ one of which 

ihall he common to all the given numbers. (Art. 56.) 

Obs. If the given numbers hnve not a common factor^ they cannot haye a 
eommon divisor greater than 1 ; consequentiy, they are eitlier prime uumberSf 
or are prime to each other. (Art. 89. Def. S. Obs 2.) 

JfoU.—The following facts may assist the learner in finding common divisors : 

1. Any number eudiug in 0, also any even number, as *2, 4, (},^tc., may l>e 
divided by 3. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any uuml>er ending in 0, may be divided by 10. 

4. When the two right bund figures are divisible by 4, the whole number may 
1m divided by 4. 

5. If the three right hand figures of any number are diylsible by 8, the whole 
is divisible by 8. 

Ex. 1. Find a common divisor of 8, 10, and 12. 

Analysis. — 8 may be resolved into the factors 2 and 4 ; that 
is, 8=2x4; 10=2x5; and 12=2x6. The factor 2 is com- 
mon to each number and is therefore a common divisor of them* 

2. Find a common divisor of 9, 15, 18, and 24. 

3. Find a common divisor of 16, 20, and 86. 

4. Find a common divisor of 85, 50, 75, and 80. 

5. Find a common divisor of 148 and 184. 

6. Find a common divisor of 126 and 4663. 

QorBST.--93. What is a common divisor ? 94. What is the greatest common 
•diviscv of two or mure numbers ? Obs. What is a common divisor somellttM 
called T 95. How do you find a common dlvlaor.of iwo oc mom uoiBXyas^'^ 
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^. What is the greatest common divisor of 30 and 42 ? 

Suggestion, — ^Dividing 42 b}^ 30, the remain- Operation. 
der is 12; then dividing 80 (the preceding di- 30)42(1 
visor) by 12 (the last remainder) tlie remainder ^ 
is 6 ; finally, dividing 12 (the preceding divisor) 12)30(2 

by 6 (the last remainder) nothing remains; zjt. 

consequently 6, the last divisor, is the greatest 6)12(2 

common divisor. Hence, 12 

• 96* To find the greatest common divisor of two nambers. 

Divide the greater number by the less; then divide the pte' 
ceding divisor hy the las* remainder^ and so on, till nothing re- 
mains. The last divisor will he the greatest common divisor. 

Demonstration, — Since 6 is a measure of the last dividend 
12, in the solution above, it must therefore be a measure of 
the preceding dividend 30; because 30=2 x 12 + 6; now 30 is 
one of the given numbers. Again, since 6 measures 12 and 30, 
it must also metusure their sum, vrz: 30 + 12, or 42, which is 
the otiier given number. (Art. 89. Def. 12. Obs.,) 

8. What is the greatest common divisor of 63 and 147 ? 

9. What is the greatest common divisor of 91 and 117 ? 

10. Find the greatest common divisor of 247 and 323. 

11. Find the greatest common divisor of 285 and 465. 

12. What is tlie greatest common divisor of 2146 and 8471? 
Of 464320 and 18945? Of 638206 and 83888 ? Of 18996 and 
29932? Of 260424 and 54423? Of 143168 and 2064888? 

97* To find the greatest common divisor of more than two 
numbers. 

First find the greatest common divisor of any two of the given 
number's ; then^ that of the common divisor thus obtained and 
of another given number^ and so on through all the given nvm' 
hers. The last common divisor found^ will be the one required, 

18. What is the greatest com. divisor of 63, 105, and 140? 

14. Find the greatest common divisor of 16, 24, and 100. 

15. Find the greatest common divisorof 492, 744,and 1044. 

QoBiT.— OAir. ir iwo nuiDben have not a common factor, what ic tra« of tbem 
M t(i a eommuu divisor? 90. How find the grealoik eommoii divisor of tv# 
aamimnf 97. Of man than iwo t 



AbTB. 96-101.] LBA«T COMMOH IfULtlPUL 9T 

LEAST COMMON MULTIPLE. 

98* A multiple is a number which can be dinded by another 
nnmber without a remainder. Thus, 4 is a moltiple of 2 ; 10 
is a multiple of 5. 

Obs. The term multiplejin tnm Uie Latin multiplex, whkh sigDifles maiu- 
Jsldf or oontainiDg many times. 

99* A common multiple is a number which can be divided 

by two or m4>re numbers without a remainder. Thus, 12 is a 

com. multiple of 2, 3, and 4 ; 15 is a com. naultiple of 8 and 5. 

Obs. a common multiple is a composite number, of wlilcta each of thegirea 

numbers must be a factor; otherwise it could not be divided bjr them. 

100c The continued product of two or more given numbers 
will always form a common multiple of those numbers. 

Obs. The same numbers, therefore, may have an unlimited number of enmmoo 
mnlllples; for, multiplying their continued product by any number, will form n 
new common multiple. (Art. 99. Obs.) 

IOI« The least common multiple of two or more numbers. Is 
the least number which can be divided by each of them without 
a remainder. Thus, Id is the least com. multiple of 4' and 6. 

Obs. The least common multiple of two or more numbers, is the product of 
all the prime fiictors of the given numbers, eech fMCtor being taken as many 
times, aa are equal to the greatest number of times it is found in either of 
the given numbers. For, a number which does not contain all the prime fae* 
tors of either of the given numisers, cannot be divided by that numl>er, nud 
therefore is not k common multiple of them. (Art 00.^ Obs. 3.> On tlie other 
hand, if any prime factor were employed more times than it is repeated as a tOO' 
tor in some one of the given numbers, then the product would not be the least 
eommon multiple. 

IB. Find the least common multiple of 6, 10, and 12. 

Analysis. — By resolving the given numbers 6=?X J 
into their prime factors, it will be seen that 10=)iX5 
the different factors are 2, 8, and 5. Now the 12=2X2X3 
greatest number of times that 2 is found in 
either, is two ; therefore the 2 must be taken twice hi the pro* 
duct, and the other 2s must be rejected. Again, 8 is found 
only once as a factor in either of the given numbers, conse- 
qaently it must be taken once in the product, and the other 8 

Qdbst.— 96. What is a multi^tlel 99. What is a common mulUpIe? 100 
Bow may a common multiple of two or more numbers be found 1 Obs, How 
many oommon multiples may there be of any given nombenl lOU Wbak ^ 
tba least eommon multiple of two or more namkMnl 

r«F. 4 
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be rejected. Finally, 5 is found only ance^ and therefore must 
be taken once in the product. Now, 2x2x3x6= 60, which 
is the least common mnltiple of the given nambers. 

Suggestion.— WritQ the given numbers Operation, 

In a Hue, and dividing by 2 the smallest 2)6" 10"! 2 

number that will divide any two of them 3)3" 5" 6 

without a remainder, set the quotients 3, P^~5'^~2 

5, and 6 in a line below. Next divide this o\xay'5V2=60 
line by 3 and set the quotients aud undi- 
vided number 5 in a line below as before. Finally, multiply 
all the divisors into the quotients and undivided number in 
the last line, and the product is the answer required. Hence, 

102* To find the least common multiple of two or more 
numbers. 

I. Write the given numhers in a horizontal line^ and divide 
by the smallest number which will divide any two or more of 
them without a remainder^ setting the quotients and undivided 
numhers in a line below. 

II. Divide this line and set down the results as be/ore ; thus 
continue the operation till there are no two numbers which can 
be exactly divided by any number greater than 1. 

III. Finally, multiply all the divisors and numbers in the last 
line together, and thepi'odu^it will be the least common multiple, 

Obs. ]. The reaton for dividing by the smallest namber, is beeause the least 
divisor ot erery number is a prime number, and we wish to resolve the given 
numbers iut<' their prime factors. If we divide by a composite number, it rosy 
have a faGtor common to some of ihe quotient:*, or undivided numbers in the krt 
line which must be rejected, ur their continued product will not be the least 
common multiple of the given numbers. (See Note 3. p. <J9.) 

3. The object of writing tlie numliers in a horizontal line, is became this sf> 
Tangement enables us to resolve all of them into prime factors at unce, and at 
the same time, reject those factors which are not to enter into the {trodiict. 

3. If itio given numbers are prime numbers, or are prime to each other, the 
Continued product of Ihem, will Joe their least common multiple. Tiius, tbe least 
/ oummon multiple of 5 and 7 is 35 ; of 8 and 9 is 72. (ArU 95. Oba.) 

Quest.— 102. How Is the least common multiple of two or mure numbers 
found? Obs. Why do you divide by tbe smallest number that will divide two 
or more of the given numbers without a remainder t Huw does tt appear thift 
dividing by any number that will divide two or more numbers without a re- 
mainder, will not always produce tbe least common multiple ? Why write tbe 
gIvM numbers in a horizontal line ? What is the least common multiple of two 
nr man piiiae numbers, or numban that ax« ]pi\me V> «Mti otbar ? 
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16. Find the least common multiple of 6, 8, and 12. 
Mrst OperatioTu Second Operation. 

2)6^^8^ 6)6"8"12 

2) 3^^4^^ 6 2)1"8" 2 

3)3"2" 3 i"4" 1 

1^2^ -^ Now 6X2X4=48. 

2X2X3X2 = 24 ^7W. 

J^ou 1.— In the first operation we dlyide by the tmallett numben which win 
diTide aiiy two of the given numbers wilbuut a rKm^iiuder, and 24 the product 
of the dividers, and the numbers in the last line, is the true answer. 

2. In the second operation, we divide by n, then by 2. But 6 is a compo- 
site number ajid contains the factor % which isoomroon to the 4 in the last line; 
consequently, the couliuued product, ihough a common multiple, is not the leaat 
common multiple of ihe given numbers, it is twice too large. Honce, 

3. It will be teen that ^^ dividing by any number, which will divide two on 
more of the given numbers without a remainder," according to the rule some- 
timeii given, does not always produce the least common multiple of the givea 
numbers.' 

17. Find Uie least common multiple of 4, 9, and 12. 

18. Find the least common multiple of 16, 12, and 24. 

19. Find the least common multiple of 15, 9, 6, and 6. 

20. Find the least common multiple of 10, 6, 18, 15. 

21. Find the least common multiple of 24, 16, 16, 20. 

22. Find the least common multiple of 25, 60, 72, 85. 

23. Find the least common multiple of 63, 12, 84, 72. 

24. Find the least common multiple of 54, 81, 14, 63. 

25. Find the least common multiple of 12, 72, 86, 144. 
2Q. Find the least common multiple of the nine digits. 

27. Find the least common multiple of 17, 29, and 58. 

28. Find ihe least common multiple of 8, 9, 55, and 49. 

, 29. Find the least common multiple of 720, 336, and 1786. 

30. Find the least com. mul. of 8, 12, 16, 24, 36, 48, 72, 144. 

31. Three men start from the same place at the same time, 
to go round a circuhir field ; one of which can travel the dis- 
tance in 8 hours, another in 10 hours, and the other in 12 
honi-s. In wiiat time will they all meet at the starting place ? 

32. At the time of meeting, 3 others joined the company, 
one of whom could perform the distance in 6 hours, another 
in 16 hours, and the other in 18 hours: when will the six ^ 
meet at the place from which they started t Aru. 720 h. 
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SECTION TI. 

FRACTIONS. 

KSKTAL SXBB0ISX8. 

Abt. 103* When a nnmber or thing is divided into tiM equal 
parts, one of tliese parts is called one haif. If divided into 
three equal parts, one of the parts is called one phird ; if di- 
vided into four equal parts, one of the parts is called one 
fourth or one quarter ; if into ten^ tenths ; if into a hundred, 
hundredths^ &c. That is, 

Wlien a number or thing is divided into equal parts, the 
parts take their name from the number oi parts into which the 
thing or nnmber is divided. 

104» The value of one of these eqnal parts manifestly de- 
pends upon the number of parts into which the given number 
or thing is divided. Thus, if an orange is snccessively divided 
into 2, 3, 4, 5, &c. equal parts, the thirds will be less than 
the halves ; the fourths than tlie thirds ; the fifths than the 
fourths, &c. 

Ex. 1. What is one half of 2 cents? Of 4 cents? 6? 8t 
16? 18? 20? 24? 80? 40? 60? 60? 70? 80? 100? 

2. What is one third of 6 cents ? Of 9 ? 12 ? 15 ? 

OBf. A haifot any number, it will be perceived, is equal to as many units, ai 
8 b contained limes in that number ; u third of a number is equal to as many 
units, as 3 Is contained times in the given number ; a fourth is equal to as mauy, 
u 4 is contained iu it, Ace. 

* 8. What is a third of 18? 21? 24? 27? SO? 36? 89? 45? 
60? 42? 64? 75? 



QnasT.— 103. Wbatii meant by one hain What is meant by one third t 
Wliat is meant by a fourth ? 3 fourths t What are founlta sometimes called ? 
What is meant by flOhs ? By sixths? Eiglilhs 1 Uow many sevenths make a 
wliole one 1 How mauy tenths? What is meant by twentieihs ? By hun- 
dredths 1 When a number or thing is divided into equal ports, from what do 
the parU take their name 1 l(y. Upon what does the value of one of these equal 
parts depoudf Which is the greater, a aixth or • ftmrikl A MTenUi ur^ 

ItBtIk? 
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4. AfoDrthof20? 24? 28? 82? 86? 40? 44? 48? 

5. A fifth of 25? 80? 35? 40? 45? 50? 55? 60? 100? 

6. AsixthoflS? 24? 86? 30? 48? 60? 54? 42? 72? 

7. A seventh of 28 ? 85? 21? 42? 66? 49? 63? 

8. Ad eighth of 24? 40? 82? 64? 48? 56? 72? 88? 

9. A ninth of 18? 36? 27? 45? 54? 72? 63? 81? 99? 

10. A tenth of 40? 60? 50? 80? 100? 90? 120? 

1 1. What part of 2 is 1 ? Atu, One hall 

12. What part of 3 is 1? Of 4? 6? 7? 10? 15? 19? 

13. What part of 3 is 2? 

Suggestion. — Since 1 is 1 third part of 8, 2 must ba two 
times 1 third part of 3, or two thirds of 3. 

14. Whatpartof5is2? 3? 4? 5? 6? 8? 9? 16? 

15. What part of 8 is 3 ? 7? 6? 9? 8? 12? 15? 19? 

16. What part of 17 is 5 ? 8? 9? 13? 15? 16? 20? 

17. What part of 100 is 13 ? 29 ? 68 ? 75? 92 ? 99 

18. If 1 half an orange cost 2 cents, what will a whole orange 
cost ? 

Analysis. — ^If 1 half of an orange cost 2 cents, 2 halves or a 
whole orange, will cost twice as much ; and 2 times 2 cents 
are 4 cents. A whole orange will, therefore, cost 4 cents. 

19. If 1 third of a pie cost 4 cents, what will 2 tliirds cost? 
"What will a whole pie cost ? 

20. If 1 fourth of a pound of ginger cost 8 cents, what will 
2 fourths of a pound cost ? 3 fourths ? What will a whole 
pound cost ? 

21. If 1 eighth of a yard of cloth cost 2 shillings, what will 
8 eighths cost ? 5 eightlis ? 7 eighths ? A whole yard ? 

22. If 1 third of a barrel of flour cost 3 dollars, how much 
will a whole barrel cost ? 5 barrels ? 8 barrels ? 

28. If 1 sixth of a hogsiiead of molasses cost 5 dollars, what 
-will be the cost of 1 hogshead ? Of 10 hogsheads ? 

24. If 1 pound of sugar cost 12 cents, what will 1 half a 
pound cost ? 

Analysis. — If 1 pound cost 12 cents, it is plain that 1 h^lf 
a pound will cost 1 half of 12 cents; and 1 half of 12 cents is 
6 cenrs. Therefore, 1 half a pound of sugar, at 12 cent* & 
pound, will coKt 6 centis. 
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25. If 1 yard of ribbon cost 16 cents, how mnch will 1 third 
of a yard cost ? 

26. If 1 pound of tea cost 4 shillings, how much will 1 fourth 
of a pound cost? 2 fourths? 3 fourths? 

27. If a ton of hay cost 15 dollars, how much will 1 fifth of 
a ton cost ? 2 fifths ? 8 fifths 7 

28. What will 1 tenth of an acre of land cost, at 80 dollars 
per acre ? 2 tenths ? 6 tenths ? 

I 29. What will 1 eighth of a ton of iron cost, at 48 dollars 
per ton? 8 eighths? 5 eighths ? 7 eighths? 

30. If 1 bushel of corn cost»l half a dollar, what will 2 
bnshels cost ? 4 bushels ? 8 bushels ? 

Analysis. — ^If 1 bushel cost 1 half a dollar, 2 bnshels will 
cost twice as much ; and 2 times 1 half are 2 halves, which 
are equal to a whole dollar. Again, 4 bushels will cost 4 
times as much as 1 bushel, and 4 times 1 half dollar are 4 
halves, equal to 2 whole dollars. 

81. If one man eats 1 half a loaf of bread at a meal, how 
many loaves will 8 men eat ? 

32. How many whole ones in 4 halves ? 6 halves ? 6 halves? 
8 halves ? 9 halves ? 

33. If I burn 1 third of a ton of coal in a week, how much 
shall I burn in 3 weeks? 4 weeks? 6 weeks? 10 weeks? 12 
weeks ? 

34. How many whole ones in 4 thirds, and how many over? 
In 6 thirds ? 8 thirds? 11 thirds ? 14 thirds ? 

35. If a horse eat 1 fourth of a bushel of oats a day, how 
many will he eat in 6 days? In 8 ? In 10 ? In 12 ? 

86. If a boy can saw 1 eighth of a cord of wood in a day, 
liow much can he saw in 6 days ? In 12 days ? In 15 days ? 
In 24 days ? 

37. If 12 oranges were divided equally among 4 boys, what 
part of them would each boy receive ; and how many oranges 
would each have ? 

Analysis. — 1 is 1 fourth of 4; hence, 1 boy must receive 1 
fourth part of the oranges. Now 1 fourth of 12 oranges is 8 
oranges. Therefore, each boy would receive 3 oranges. 

18. A builder employed 6 men to do a job of work, for 
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ishich he gave them 24 dqllars : what part of the money did 
1 man receive ? 2 men? 8 men? 4 "men? How many dollara 
did 1 man receive ? 2 men ? 3 men ? 4 men ? 

89. If 5 yards of cloth cost 40 dollars, what part of 40 dol- 
lars will 1 yard cost ? 2 yards? 3 yards ? 4 yards ? How many 
dollars will 1 yard cost ? 2 yards ? 3 yards ? 4 yards ? 

40. 2 is 1 third of what number ? 

Analysis. — If 2 is 1 third of a number, 8 thirds or the whole 
number, ipust be 3 times as many ; and 3 times 2 are 6. There- 
fore 2 is 1 tliird of 6. 

Or thus, 2 is a third of 3 times 2 ; and 8,times 2 are 6. 

41. 4 is 1 fifth of what number? 1 sixth of what number! 
1 third ? 1 eighth ? 1 fourth ? 1 seventh ? 

42. 6 is 1 third of what number? 1 fourth? 1 seventh? 1 
tenth ? 1 ninth ? 1 twelfth ? 

43. 6 is 1 fourth of what number? 1 sixth? 1 eighth? 1 
eleventh-? 1 twelfth ? 

44. 8 is 1 seventh of what number ? 1 sixth ? 1 tenth ? 1 
ninth? 1 twelfth? 

46. 4 is 2 thirds of what number? 

Suggestion. — First find 1 third. Now if 4 is 2 thirds, 1 third 
48 1 half of 4, which is 2 ; and 3 thirds is 8 times 2, or 6. 
Therefore 4 is 2 thirds of 6. 

46. 9 is 8 fourths of what number? 

47. 8 is 4 fifthe of what number? 

48. 16 is 4 ninths of what number? 

49. 20 is 5 eighths of what number? 

50. 32 is 8 twelfths of what number? 

61. What is 2 thirds of 24? " ^ 

Analysis. — 1 third of 24 is 8, and 2 thirds is 2 times as 
many, which is 16. Therefore 16 is 2 thirds of 24. 

52. What is 8 fourths of 16 ? Of 20 ? Of 28 ? Of 40 ? 
68. What is 4 fifths of 16? Of 20? Of 26? Of 40? Of 55? 

64. What is 5 sixths of 18 ? Of 30? Of 42? 54? Of 72? 

65. What is 8 sevenths of 28? Of35? Of 42? Of66? Of 63? 

66. What is 3 fifths of 4 times 10? Of 5 times 9? 

67. What is 6 sixths of 8 times 12,? Of 6 times 12? 

68. What is 7 ninths of 6 times 6 ? Of S t\m^ ^\ 
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EXEBCISES FOR THE SLATE. 

105* When a nnmber or thing is divided into equal parts, 
as iialves, thirds, fourths, fifths, d^., these parts are called 
factions. Hence, 

A Fbaotion denotes a part or parte qf a number or thing. 

Obi. Fractions are uaed to ezpreaB parts nf a eoUtetwn of things, as well as 
of a Mtnffie thiog ; or parte of any number of uiiiUt, as well as of one unit Thus, 
we speuk of 1 third of six oranges; A firths of 75, &c. In this case the eoUee- 
t*»ih Of numker to be divided into equal parts. Is regarded as a whole. 

106. Fractions are divided into two classes, Common and 
Decimal. (For the illastration of Decimal Fractions, see 
Section VIII.) 

107* Common fractions are those which arise from dividing 
an integer into any number of equal parts. 

They are expressed by two numbers, one placed over the 
other, with a line between thera. For example, one half is 
written thus,. | ; one third, J ; one fourth, J ; nine tenths, -|^. 

The number below the line is called the denominator, and 
shows into how many parts the number or thing is divided. 

The number above the line is called the numerator, and 
shows how many parts are expressed by the fraction. Thus, 
in the fraction f , the denominator 3, shows that the number is 
divided into three equal parts ; the numerator 2, shows that 
two of those parts are expressed by the fraction. 

The numerator and denominator together, are called the 
terms of the fraction. 

Obs. 1. The iorm fraction^ is derived from the Latin frMtiOj which signilles 
the act of breaking, a broken part ur piece. Heuoe, 

Fractiuns are somfilimes called broken numbers. 

S. Common fractions are often called vulgar fractions. This term, however, is 
Tery pruperly falling imo disuse. 



QuKST.— 105. What are fractions? 106. Into how many classes are fractions 

divided 1 107. WhaiaieCummon Fractions 1 How are tbey expressed ? What 

i> tlie number below the line called? Wliat does it show 1 What is the num- 

- above the line called f What dues it show? What are the numerator and 

lominator, taken togeilier, called 1 Obs. What is the meaning of the term 

Uoa f What are common fractions sometimes called? 
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3. The number below the line is called the denomimtor^ beeauM It givw the 
name or denomination to the fraciion ; as, halves, thirds, fll'ths, &c. 

The number abuve the line is called the numerator^ because it numbers the 
parts, or shows Iiow many parts are expressed by the fraction. 

108. GomtQOQ Fractions are divided into proper^ improper 
iimple, compound^ complex^ and mixed numbers. 

A proper fraction is a fraction whose uamerator is len than 
Its denominator ; as |, f, J. 

An improper fraction is one whose namerator is equal to^ or 
greater than its denominator ; as, J, |. 

A simple fraction is a fraction which has but one numerator 
and one denominator, and may be proper or improper; as, f, f. 

A compound fraction is a fraction of a fraction ; as, f of }. 

A complex fraction is one which has a fraction in its nume' 

rator, or denominator, or in both : as, -^i — » -^» 1^* 

A mixed number is a whole number and a fraction written 
together ; as, 4f, 25 f|. 

Obs. The original notion or definition of a fraction appears to hnye been, that 
It was a part of a unit. But it was seen, that those expressions whose numerator 
Is equal to, or greater thnn their denominator, as 5 fifths, 9 fourths, &«^ did not 
oome under this definition ; therefore they were called improper f^aetiP^M. 

Although it is not accurate to call 5 flflhv, or 9 fourths a part of a vict!, Ihere 
Is no inaccuracy in calling them fractions ; for they denote parts of an integer, 
(Art. 105.) The impropriety^ therefore, belongs not to this class of fractions, but 
to ihe definition which limils the meaning of the term fraction^ to a part of a 
un% ^nd, consequently, is not sufficiently comprehensive to cover the wholo 
gt.yaad, 

Bead the following fractions, and name tlie kind of each : 

1. ?; A; 4J; Vs*; fSI; li?5; 11^^; H?l; iiil 

2. I of M; if of f§ of 7; U of t%% of 1000; U of 6f. 
8. 7|; 29?; 41 J|; 273 J||; 4273|||; 706|1^; 886^. 

109« Fractions, it will be seen, both from the definition and 
the mode of expressing them, arise from division^ and may be 
treated as expressions of unexecuted division, the numerator 
answering to the dividend, and the denominator to the divisor. 
(Arts. 67, 105.) 

QnKST.— Why is the lower number oilled the denominator? Why is the 
upper one called the numerator? 1U8. How are common fractions divided? 
What is a proper fraction? An improper fraction? A simple fraciion? A 
compound fraction 1 A complex fraciion 1 A mixed number? 109. From 
what do fractions arise 1 
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llOa The value of a fraction is tlie quotient of the numera- 
tor divided by the denominator. Thus Uie value of § is iwo; 
of I is one; of ^ is &ne third; &c. Hence,* 

111* If the denominator remains the same^ multiplying the 
numerator by any number, multiplies the value of the fracLivn 
hy that number. For, the numerator and denominator answer 
to the dividend and divisor; therefore, multiplying the uurneiw 
•tor is the 8a*ine as multiplying the dividend. Now multiply- 
ing the dividend, we have seen, multiplies the quotient, (Art. 
83,) which is the same as the value of the fraction. (Art. 110.) 
Thus, the value of $=2. Multiplying the numerator by 3, the 
fraction becomes Vf, whose value is 6, and b the same as 2 x 3, 

112c dividing the numerator by any number, divides the 
value of the fraction by that number. For, dividing the divi- 
dend divides the quotient. (Art. 84.) Thus, f =2. Now ai- 
vidiugthe numerator by 2, the fraction becomes 3, whose value 
is 1, and is the same as 2s-2. Hence, 

Obs. With a giren denominatur, the greater the numnraiifr, the grcmUr w9i 
be the value of the fraiciiuu. 

113. If the numerator remains the same, multiplying the 
denominator by any number, divides the value of the fraction 
by that nujTiher. For, multiplying the divisor divides the quo- 
tient. (Art. 85.) Thus, V=i- Now multiplying the donora- 
inator by 2, tlie fraction becomes f|, whose value is 2, end is 
the same as 4-4-2. 

114* Dividing the denominator by any number, multiplies 
the value of th^e fraction by that number. For, dividing the 
divisor, multiplies ' the quotient. (Art: 86.) Thus, V=^- 
Now dividing the denominator by 2, the :fraction beconies Y, 
whose value is 8, and is the same as 4 x 2. Hence, 

. Oba. With a ?i\en numerator, the greater the 4enomintU0ry the teat will be 
the vaioe of the fracuon. 



QiTKBT.— 1 10. What is the value of a fraclion ? 111. What is the effect of rniil- 
ilplyiiig the nmner«u»r while Ihis denominator remains the same? £xf.lain t!ie 
reason. 1 12. What is the effect uf dividing the niimeniUir 1 Why ? Ohs. With 
a given denominator, what is ihe effect of increasing the numerator T 1 13. What 
Islhe fffector multiplying the denominatur? Why? 114 What is th« effect 
-• dividhjg the denominator? Why? Oi». With a given numemtor, what is 
»ff«ct of Jncreaaing the denominator? 
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115* It is evident from the preceding articles, that multi- 
piping the numerator by any number, has the same efiect on 
the value of the fraction, as dividing the denomiiuitor by that 
number. (Arts. Ill, 114.) And, 

Dividing the numerator has the same effect as multiplying 
the denominator. (Arts. 112, 113.) 

116* If the numerator and denominator are both multiplied 
or both divided by the same number, the value of the fraction 
will not be altered, (Arts. 88, 109.) Thus, V»=3. Now if 
the numerator and denominator are both multiplied by 2, the 
fraction becomes ^^ ; whose value is 3, If both terms are di- 
vided by 2, the fraction becomes f ; whose value is 3 ; that is, 

12 24 6 O 

4 — IB —3—0. 

117* Since the value of a fraction is the quotient of the nu<i 
merator divided by the denominator, it follows that 

II" the numerator and denominator ai*e equal^ the value is a 
unit or one, Tims, |=1, ?=1, &c. 

If the numerator is greater than the denominator, the value 
IS greater than one. Thus, |=2, |=1§. 

If tiie numerator is less than the denominator, the value is 
less than one. Thus, J=l third of 1, ^=4:Jiftfis of 1. 

Obs. The besl methud toe^'timate the comparative magnitude or value of frao- 
tions, i^ tu couipure Uiem with a unit or one^ uiid not wiUi euch other. Thus, 
pup;U are oi'ien puzzicd tu teil wh.ch is the greater, 7 eighths or H seveiiths, 
viien they attempt tu compare the given fractions wiibeach other ; but byconk- 
paiiug euch witli a unitj the difficulty vauisbea at ouoe. 

118* It will be seen from the preceding exercises that fracr 
tions may be added^ sv^tracted^ multiplied^ and divided^ as well 
as whole numbers. 

Obs. In order to perform these operatfons, it is often necessar}' to make cei** 
tain change:! in the terras ot the fractions, while the value remains the same. 

Thus, the terms of the fruction ^- may be changed in(o |, |, ^^^, &C., without 
altering its value; fur in each case'lhe value is '2. Hence, 

For any given fraction, we may substitute any other fraction of equal value. 

Quest.— 115. What may be done to the denominator, to produce the same 
effect un the value of the fraction, as multiplying the numeratur by any given 
number? Wl>at, to pn>duce the same effect, us dividing the numerator by any 
given number ? 116. VVliat is the effect if the numerator and denominator are 
both multiplied, or bt»lh divided by the same number? 117. When the nmner- 
aU>r and denominator are equal, vvhui is the value of the (rafiViovvX V{V^^six>^^ 
numerator is the Itu^n what ? When siuulier, vs^^all 
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REDUOTIONT OF FRAOTIONS. 

119* Reduction of Fractions is the process'of changing their 
terms into others, without altering the value of the fractions. 

Oase I. — Reducing fractions to their lowest terms. 

119«a. A fraction is said to be reduced to its lowest terms, 
when its numerator and denominator are expressed in the 
smallest numbers possible. 

Ex. 1. Reduce |% to its lowest terms. 

Suggestion.-^DiYiiWnghothterma First Operation, 

of the fraction by 2, it becomes J. 2)^= J : then 8)f=A Ans. 
Then, dividing both by 3, we ob- 
tain I, whose terms are the lowest to which the given fraction 
can be reduced. 

Or, divide both terras by their greatest Second Operation. 
common divisor, which is 6, and the given ^)i7=i* -^'^^ 

fraction will be i-educed to its lowest terms by a single divi- 
sion. (Art. 96.) Hence, 

120* To reduce a fraction to its lotoest terms. 

Divide the numerator and denominator hy any number which 
will divide them loth without a remainder; then divide this 
result as lefore^ and so on till no number greater than 1 will 
exactly divide them ; the last two quotients will be the lamest 
terms to which the given/raction can be reduced. 

Or, divide both the numerator and denominator by their great- 
est common divisor ; and the quotients will be the lowest terms 
of the given fraction. (Art. 96.) 

Obs. 1. The valae of a fnictiOD is not altered by reducing it to its lowest terms ; 
fur the uomerator and denominator are divided by the same number. (Art. 1 16./ 

2. When the terms of the fraction are small, the former meibud will generally 
be found to be the shorter and more convenient; but when the terms are large, 
it id orien dtfRcult to determine whether the fraction is in its simplest form, 
without fluding their greatest common divisor. 

2. Reduce ^ to its lowest terms. Ans. |. 

"^"KST.— 1 ] 9. What is reduction of fractions ? 1 1 9m. What is meant by lowest 
s of a fhictionf 120. How is a fraction reduced to its lowest terms? Obt, 
* value of a dactloa altered by reducins ^t to its lowest terms 1 Why not? 
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- 8. Reduce ^. 4. Reduce f 

6. Reduce |{. 6. Reduce f |. 

7. Reduce ^f. 8. Reduce H. 
9. Reduce ^V 10. Reduce ^r 

11. Reduce fff. 12. Reduce |^. 

18. Reduce f^f. 14. Reduce i^. 
15. Reduce y^^V 16. Reduce iJJJ. 
17. Reduce ^^V 18. Reduce |>Jf. 

Case II. — Bedtteing improper fractions to tohoU or mixed JSfo$m 

19. Reduce V to a whole or mixed number. 
Suggestion, — ^The object in this example, is to Operation. 

find a whole or mixed number, whose value is 5)17 
equal to the given fraction. But the value of a ~8f Am. 
fraction is the quotient of the numerator di- 
vided by the denominator. (Art 110.) We tlierefore divide 
the numerator by tlie denominator, and the result is 8). Hence, 

121 • To reduce an improper fraction to a tohole^ or mixed 
number. 

Divide the numerator ly the denominator.^ and the quotient 
will be the whole^ or mixed number required, 

Obs. Tbe remainder placed uver the divisor, forma a part of tlM qootteot, ani 
Boat therefore be annexed to tbe integral figures. <Ai=*^ 6V^^^ " 

20. Reduce V ^ ^ whole or mixed number. ApA. 9}. 
Reduce the following fractions to whole or mixed numbera: 

21. Reduce V- 22. Reduce V- 
23. Reduce V- 24. Reduce V. 
25. Reduce ||. 26. Reduce ^. 

27. Reduce Vy- 28. Reduce \VV- • 

29. Reduce Vr • 80. Reduce '^. 

Cash III. — Reducing mixed numbers to improper fractions. 
81. Reduce the mixed number 16J to an improper fraction* 
-^M^^fiewi.— Since in 1 unit there are 4 fourths, Operation. 
In 15, there are 15 times as many. We there- 15f 
fore reduce the 15 to fourths, by multiplying it by Jt 
4, because 4 fourths make a whole one ; and add- 63 
ing the 3 fourths we have 68 fourths. Hence, 4 Ans. 

QoBar.— 121. How raduoa an improper firactioa to a whole o' mixed ntunbw? 



110 RjsDucTioN or [Sect. YL 

122i To rednce a miaed namber to an improper fraction. 

Multiply the whole number by the denominator of tJie frac- 
turn, and to the product add the given numerator. The sum 
placed over the given denominator, will form the improper frae- 
tion required', 

Ob8. 1. A whol^number may be expressed in the form of a Amction without 
altering its value, by making 1 the denominator, Tim fraction, in all caitea, will 
be an improper fraction. 

2. A whole number may be reduced to a fraction of a given denominator, by 
multiplying the given numbfr by the proposed denominator; the product will 
be the numerator of the fraction required. Thus, 25 may be ejwressed by ^ 
*f % or W, fcc, for 25=3_5=:i 00^ ^^o^ ^^^ 

82. Bednce 8 1 to an improper fraction. Ans, V- 
Bedace the following mixed nnrabers to improper fractions: 

83. Beduce 9f. 84. Bednce 16|. 
85. Beduce 28}. ' 86. Beduce 45yV 
87. Beduce 64y«,. 88. Bednce 56|f. 
89. Beduce 804J. 40. Beduce 726}. 

41. Beduce 45 to fifths. 42. Beduce 72 to eighths. 

48, Beduce 830 to sixths. 44. Beduce 743 to 15tli8. 

Case IV. — Reducing compound fractions to simple ones, 
4-5. Beduce | of 4 to a simple fraction. 

Analysis. — 2 thirds of ^ is 2 times as much as 1 third of ?. 
Now 1 third of 4 is A ; *'or, multiplying the denominator di- 
vides the value of the fraction. (Art. 113.) And 2 thirds is 2 
times ^, which is equal to ^, or $. (Art. 120.) 

Or, we may reason thus : multiplying the Operation,, 
numerator of the second fraction by 2, the f x ?=|f 
numerator of the first, the result V, is three and ^f =$ -4«* 
limes too large ; for we wish to find only two 
thirds of f, instead of two times ^^ and two thirds of a num- 
ber, is manifestly the same as one third two times that num- 
ber. To correct this, we take one third of y, by multiply- 
ing the denominator 7, by 8 the other denominator. (Art. 
113.) Hence, 



Quest.— 152. How reduce a mixed number to an improper fraction? 0*». 
Hiiw express a whole number in the form of a fracUon ¥ How reduce a.whoto 
^ber to a firaction of a given denominator? 
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123* To rednoe compound fractions to simple ones. 

Multiply all the numerators together for a new numerator^ 
and all the denominators together /or a new denpminator. 

Obs. If tfae example contains wMe or mixed numbers, they mwt be redaeod 
to improper fractions^ before the numei alors or denominaiors are maltiplie<| 
lugetber. *- ^ 

46. Redace f of | of If of 8 to a simple fraction. ' 
Solution.-^ of i of If of 3=$ X i X y x f =1? |> or l\ Am. 

47. Reduce J of f| of }% to a simple fraction. 

48. Reduce J of f of J to a simple fraction. 

49. Reduce \ of fj of \\ to a simple fraction. 

Contraction by Cancellation, 

50. Reduce ^ of | of J of 4 to a simple fraction. 

Suggestion. — Since the product of Operation, 

the numerators is to be divided by tlie ^ i It 5 K 
product of the deaominators, we can- ^ of ^ of - of ^== — » 
eel the factors 2 and 8, wliich are com- ^ ^ 
mon to both ; for, this divides the terms of the new fraction 
by the same number, and therefore does not alter its value. 
Tlien, multiplying the remaining factors together, we have -/,, 
which is the answer required. (Arts. 90, 116.) Hence, 

124« To reduce compound fractions to simple ones by Can- 
cellation. 

Cancel all th^ factors common to the numerators and denomi" 
fiators ; then multiply the remaining factors together as hrfore, 
(Art. 123.) 

Obs. 1. If tv)9 or more foctors in the numerators taken together, are equal to 
inw factor in the denominators, or vice Tersaf cancel the single factor and those 
which are equal to it. 

2. The reason of this contraction is evident from the fact, that the numerator 
and denominator of the simple fraction are both divided by the same number; 
consequently its value is not altered. (Arts. 00, 1 16.) 

3. The advantHge of this method is two-iold: it ahortens the operation of mol- 
tiplyiiig, and at the same time reduces the auswer to its lowest terms, 

diTBBT.— 123. How reduce a compound iVaclion to a simple one? Explain the 
solution of the forty-fifth exuinple? 134. How may the operation be contracted ? 
Obs. Huw does it appear that this method does not alter the value of the frao- 
Uon? What is the ad vantage of this method? 
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61. Rednoe } of f| of f to a Bimple fraction. 

Sufffestion, — ^The factors 4 and 8 in 2 

the nameraton taken together, are 4 .10 f^_2 
equal to the 12 in the denominator. $ fjt l'^ 7 ^ 

52. Redace ^ of j of || to a simple fraction. 
68. Redace 4 of j^ of yV of f to a simple fraction. 

64. Redace | of } of | of ^ to a simple fraction. 

65. Reduce ^ of H of f^ to a simple fraction. 

66. Reduce ^ of |f of } of ^ to a simple fraction. 
6T. Reduce | of || of ff of ^ to a simple fractioo. 
68. Reduce ^ of yV of $ of | to a simple fraction. 

59. Reduce 4 of ^ of 6^ of IT to a simple fraction. 

60. Reduce f | of | j of 29} of 75 to a simple fraction. 

61. Reduce ff of if of j} of if of 84J to a simple fraction. 

62. Reduce } of }l of ^ of f of 85^ to a simple fraction. 
68. Reduce $f of || of | of 178f to a simple fraction. 

64, Reduce |} of J| of }| of | oC| to a simple fraction. 

65. Reduce ^^^ of f of f| of g of 87 to a simple fraction. 

JV(9t«.— For method of reducing Compltx FrtutwM to Siniflt ones, mo Art lA 

Qks!& T. — Reducing fraetiom to a common denominator, 

12l«a. Two or more fractions have a common denominator^ 
ifh%n . they have the same denominator. 

Ex. 1. Redace i, f , and | to a common denominator. 

iS'i/^^estiim.— After each numerator, Operation. 

If e write all the denominators of the i ix«3X5 15 

given fractions, except its own, with o^ oy 3^5 ^30' 

the sign x between them, and under ^ 2X2X5 20 

each line place all the denominators in -=r — - — ;?=^- 

like manner. Then performing the ^ 3x2X3 18 

multiplications indicated, the products -x= . = — . 

form fractions equal to the given frac- ^ 2X3X5 30 
tions, and are the answer required. (Art. 116.) Hence, 



OuBtT.— 134.0. What is meant by a common denominator 1 ISS. How 
«• fractions to a common denominator T 
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12ft. To redace fractions to a common denominator. 

Multiply each numerator into all the denominators except 
its own for a new numerator^ and all the denominators together 
for a common denominator, 

Obs. I. TImi rutMn that redudi^ fractions to a common denominator doet 
not change their Talue, is maiiifeet from the fact, that the numerator and de- 
Dominalor of «ach fraction are multiplied by the »am§ numbsra. (Art. 1 16.) 

2. Compound fractions must be reduced to simpU ones, and mizad numbers to 
improper fractions, before attempting to reduce them to a common denominator. 

3. A whole nniiiber and ^fraeiioit may be reduced to a common denominator 
by first reducing the whole number to the form of a fraction ; then proceeding 
■ecording to ttie rule above. (Art. 122. Obs. 1.) 

2. Bedace f of 1 2J, and 8 to a common denominator. 

Suggestion, — f of f =i^, 2J=| and 8=f. Now reducing 
Vki I, f to a common denominator, they become ^}, f }, |f. 
8. Redace }, |, and f to a common denominator. 

^ns. AV tVit, IIS. 
4. Reduce ^, f, and f to a common denominator. 

6. Redace f |, |, and f 6. Reduce |, $, $, and f. 

7. Reduce 1 1 ^, and -ft. 8. Reduce j%, ?, |f, and f . 
9. Reduce H |?, and f J. 10. Reduce ^V, t%» and |J. 

11. Reduce ^, 8f, and 4. 12. Reduce ,V | of 2?. 

Case YJ.-Beducing fractions to their least common denoninnatort 
13. Reduce J, f, and | to the least common denominator. 
Suggestion,— ^Q first find the least com- Operation 
mon multiple of all the given denominators, 2H " 6 *" 8 

which is 24 ; and this is the least common 2W^^Y^ 

denominator required, (Art. 102.) The ^ // q // q 

next step is to reduce the given fractions to ^ x 2 x S x 2=24 
twenty-fourths without altering their valoe. 
This is done, by multiplying both terms of each fraction by such 
a number as will make its denominator 24. (Art. 116.) Now 4, 
the denominator of the first fraction, is contained in 24, 6 times ; 
and multiplying botli terms of the fraction J by 6, it becomes 
i}. The denominator 6 is contained in 24, 4 times ; and mul- 
tiplying the second fraction | by 4, it becomes ^^ . The de- 

QuBSTw— 0»«. Does this process altor Uie value of the firacUons? Whj iu/4 
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DomiDator 8 is contained in 24, 8 times ; and multiplying the 
third fraction | by 3, it becomes Jf . Now |J, j^, and ^f are 
respectively equal to the given fractions J, f, and |, and are 
the answer required. Hence, 

126* To reduce fractions to their least common denomi- 
nator. 

I. Find the least common multiple of all the denominators of 
the yiven fractions^ and it will be the least comm^m denominator, 

II. Divide the least common denominator hy the denominator 
qf each of thegiten fractions^ and multiply the numerator by 
the quotient ; tJie products will be the numerators required, 

Obs. 1. If the example contains compound fractions, whole or mixed numbers^ 
they inui-t first he reduced (o Dimple fractiuuSf then all miut be reduced tu their 
lowe&t terms ; otherwise ihe least common molliple of tUeir denominators, may 
nut bu the least common denominator. 

2. It is evident this process dues nut alter the value of the given fractions : for 
Ihe numerator and detioniiuuior of each fruclioii are multiplied by the same 
number, consequently their value remains the same. (Aru J16.) 
m0 

14. Reduce f , J, | to the least common denominator. 

2 X 3 X 2=12, the least common denominator. ^ atirm. 

J^tSw 12-7-3=4, and 4x2;^ 8, the 1st numerator. a\Q " ah a 

12-4=3, aud 3x3= 9, " 2d " Kv ^ " ^1 " Z 

12-r-6=2, and 2x6=10, " 3d " \ ;, ^, ■ 
uirw. Y2, Ya, ana ^j. 

15. Reduce J and ^j^ to the least common denominator. 

Ans. Jl and Jf. 

Reduce the following to the least common denominator: 

16. f, I, and J. '^ 17. iJ,andH. 

18. I, I ^, and sV 19. }, i t\» a«d ^V 

20. T%> h I h and f. 21. /„ ^\, and \\. 

22. j\, i^, and ^1^. 23. f J, |, and i|. 

24. {, i^, and J|. 25. /,, h. and JJ. 

26. 14.V, ?, and 19. 27. 28^, f of ? and 45. 

2&. frof4, and 191. 29. %l,{^oi^, and 63. 

80. £-1 of V, and 29f. 81. §|, {{ of 17, and 73^. 



DKST.— 126. Bow reduce fractions to the least common denominator } Oh»» 
9 this process alter the value of the given fractious 1 Why not ¥ 
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ADDITIOK OF FRAOTIOKS. 

126«a. If two or more fractions have a common denomina- 
tor, the parts of a unit expressed by their numerators, are of 
the same value or denomination, (Art. 107. Obs. 3.) Hence, 

When fractions have a common denominator^ their numerators 
are added like whole nurrihers^ and tJie result placed over the 
common denominator^ will he the sum of the given fractions, 

JVo<e.— This and the following articles refer to fractions which arise Oom Sim- 
ple Numbers. For the method of adding and subtracting. Fractional Compound 
Numbers, see Arts. 168, 169. 

Ex. 1. A man gave J of a dollar to one of his children, f to 
another, f to another, and { to another: how much did he 
give to all ? 

. Suggestion,— Wnte the frac- Operation, 

tions one after another with the i + i + i + | = V) or IJ Ans, 
sign + between them, and add 

their numerators. Tlius, 1 eighth and 2 eighths are 3 eighths, 
and 3 are 6 eighths, and 5 are 11 eighths. He therefore gave 
y, or 1| dollars to all. 

2. A man bought ^ a barrel of flour at one time, f of a bar- 
rel at another, and | of a barrel at another : how much did he 
buy in all ? 

Suggestion. — Since these fractions have not a common de- 
Bominator, it is evident their numerators cannot be added as 
in the last example ; for 1 half, 2 thirds, and 8 fourths will 
make neither 6 halves, nor 6 thirds, nor 6 fourths. (Art. 22.) 
We therefore reduce them to a common denominator, then 
add their numerators as above. 

When reduced, the fractions Operation. 

become ^f, |J, and JJ. Now 1 x3x4= 12, 1st numerator, 
placing the sum of the numer- 2x2x4=16, 2d " 

ators 46, over the common de- 3x2x3=18, 3d " 

nominator, the result is |J,which 2 x 3 x 4=24, com. denom. 
reduced to a mixed number be- |J or 1|^ bar. Ans, 

comes Iff, or 1||. 

QuLST.— 136ai. How do yoa odd fractions which have a commoiL daoois^ 
tori Explain the reason ? 
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127* From these illastrations and principles, we deduce the 
following general 

, RULE FOR ADDITION OP FRACTIONS. 

Beduoe the /raetums to a common denominator ; add their 

numeratoriy and place the sum over the common denominator. 

Cat. I. C»mpound fractioos must be reduced to timple ones, whole nod mixei 
tmmben to improper fractions, and all of tliem to a common denominatur, ttien 
add ttiem as above. (ArL V25. Obs. S, 3.) 

2. in adding mixed nambera, It is generally more oonvenlent to add the wbole 
numbers and fractional parts neparaleiy, and then unite their sums. 

3. Ttie operation may frequently be shortened by reducing the given fyactiou 
to their least comiMn denominator, and adding their numerators. (Art 126.) 

8. What is the sum of | of f , 2 j, and 7 ? 

Suggestion^-^l of f =|, '2|= J, and 7=f Operation. 
Now reducing f, f, and f to a common de- i^ix 

nominator as in the margin, and adding f=f^ 

their numerators, the result is W» 'v?hich ?= ?V* 

is equal to 9i|, or 9j\. Am, 9^}, or 9i^. 

4. Add J, and f . 6. Add |, |, and f . . 

6. Add J, j}, and J. 7. Add y\, ?, and ^ 

8. Add f, yV, and iV 9. Add yV» ?, and f 

10. Add ->ff, 1, and V- H. Add J, i, f, and f. 

12. Add {, f, f, and ?. 13. Add {, f of J and ^. 

14. Add I, f , J of J and f 16. Add | of 3, f of J, and f 

16. Add ^, ^, and f. 17. Add f of 2, 8^, and 6f. 

18. Add |{, }|, and ij. 19. Add 35{, f|, and f of J. 

20. Add V, ^, ^^ and f 21. Add 25J, 18}4, and f|. 

22. Add }i of 86, IJ of 8{. 28. Add iJJ, fi?, and ^j. 

24. Add 24}, 823, ^^^ |o, 26. Add 268f, } of |$ of 886f. 

26. A grocer sold 47^ pounds of sugar to one customer, 83} 
pounds to another, and 68^ pounds to another : how much did 
Lesell toalU 

27. If you travel 86^ miles in one day, 78^ in another, and 
126 J} in another, how far will you travel in all? 

^8. If a man buys 3 pieces of cloth, containing 127} yards, 
168^ yards, and 256 J yards, how much will he then have ? 

QuKST.— 1S7. What Is Uie rule for addiUon of fhhctions? Oht, What most be 
B with compound fractions, whole and mixed munbersT How else ou 
xf jiiiiBtefi b0 added ? How may Um operattoa bi% ahorimiedl 
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SUBTRACTION OP FRACTIONS. 

128« When two fractions have a common denominator^ the 
less numerator may he subtracted from the greater^ as in whole 
numbers^ and the result placed over the common denominator^ 
mil he the difference between the fractions. (Art. 126.a.} 

£x. 1. If I bay f| of an acre of land, and ai'terwards sell \\ 
pi' an acre, how much shall I have left ? 

Suggestion. — We write the less fraction Operation, 
after the greater with the sign — between §«[— iJ=J5 Am. 
them, then taking 19 fifty-sevenths from 
85 fifty-sevenths, the answer is JJ of an acre. 

2. From' I of a yard of cloth, take J of a yard. 

Suggestion. — Since these fractions have not a common de- 
nominator, it is plain that one numerator cannot be taken from 
the other ; for 3 fourths taken from 5 sixths, will leave neither 
2 sixths, nor 2 fourths. We must, 
therefore, reduce them to a common Operation. 

denominator, then subtract as above. 5 x 4=20 ) 
When reduced, the fractions become 8 x 6=18 ( ^"^erators. 
IJ, and \\\ and 18 twenty- fourths 6x4=24 com. denom. 
from 20 twenty fourths leave ^^y or |}— Jf=/i, or j*jyard. 
•j^ yard, which is the answer. 

129* From these illustrations and principles, we deduce the 
following general 



RULE FOR SUBTRACTION OF FRACTIONS. 

Reduce the fractions to a common denominator; subtract the 
less numerator from the greater^ and place tlie remainder over 
the common denominator. 

Ob8. 1. Ompound fractions must be reduced to simple ones, whole and mixed 
numbers to improper fraction;}, and all of ttiem to a cumnion deaoiniiiator, aa 
in addition. 

3. in subtracting mixed numbers, it is sometimes more convenient to talce the 
fractional part of the less from the fractif^ual part of the greater, then the integral 
part of the less from that of the greater. 

QuKST.— 129. What is the rule for subtraction of fractions 1 Obs. What must 
be done with compound lractioQ8,wbole and mixed numbers 1 How else are 
mixed numbers subtracted i 
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3. I& tiibtrtictlng a proper fraction IVom a whole Dumber, we may borrow a 
Qfiil and take the fracUon from this, then diminish the whole number by 1. 
(Art. 3.^.) 

8. From 9^ subtract 5i. 

Suggestion, — Reducing the mixed First operation, 
nuuil>er8 to improper fractions, then to 9|=-j , and 2^0= s«, 
a common denominator, they become 5^=y,and V=". 
V, and y. Subtracting the less from ^^ — ^^=^^j or 4^ Arts, 
the greater, we have y, or 4J. 

Or, reducing the fractional parts to a Second operation. 
common denominator, then subtracting the 9f=9J. 

numerator of the less from that of the 5|^=5J. 

greater, the result is 4}, the same as before. . Ans, 4^. 
(Art. 129. Obs. 2.) 

4. From | take f . 5. From || take ^. 

6. Fi-om IJ take f . 7. From i| take f. 

8. From JJ take yVV ^- Fr«»" If ^a^e y»y. 

10. From /^ take -/y. 11. From f take ^. 

12. From §j take f J. 13. From i}J take /y. 

14. From 8J take 5J. Am. 2|. 

15. From 12| take 7J-. 16. From 15?- take 91. 
17. From 25| take 17|. 18. From 37* take 19J. 

19. From 2 take §. Ans. J, or If. 

20. From 6 take f. 21. From 65 take 25yV 

22. From f of J take l of f . 23. From | of J take i of ^. 
24. From J of 10 take f of 6. 25. From ^ of 24 take J of 27. 

26. A man bought a wagon for 85 1 dollare, and a sleigh for 
^9 J dollars: how much more did he pay for one than the 
other? 

27. A man having 246/^ acres of land, sold f of 195 acres : 
how many acres did he have left ? 

28. If from a piece of cloth containing 1251J yards, you cufc 
iB7y\ yards, how many yards wilj be left? 

29. From 563 J pounds, take l^ of 260i pounds. . 
80. Froma6735- bushels, take"! of IJ of 356 bushels. 

31. From f of J of 256 miles, take J of 33 miles. 

32. From | of f of 385} rods, take 4 of 67J rods. 

33. From jj of 4 J of 573| tons, take ^ of 216 f tons. 



ST.— In what other manner is a fracUoa «iablttt&VvVttom«.^lvo1a uamber f 
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MULTIPLICATION OF FRACTIONS.. 

130* We have seen that multiplying by a whoU numher^la 
taking the multiplicand as many times, as tliere are units in the 
multiplier. (Art. 45.) On the other liand, 

If the multiplier is only a part of a unit, it is plain we must 
take only apart of the multiplicand. That is, 

131* Multiplying hy a fraction is talcing a certain portioit 
of the multiplymnd as many timeSj as there are like portions of 
a unit in the multiplier. Tlius, . 

Multiplying by ^, is taking 1 half of the multiplicand ones. 
Thus, 6 X 1=3. (Art. 104. Obs.) 

Multiplying by J, is taking 1 third of the multiplicand once. 
Thus, 6x^=2. 

Multiplying by |, is taking 1 third of the multiplicand twice. 
Thus, 6 X f =4. Hence, 

Obs. I. To find n haffuf n number divide it by 2. 

To find a t/iird o*" a number, divide it by 3. 

To find a fourth of a nuuiJier, divide it by 4, &C. 

2. If the multiplier is u unit or 1, the product is equal to the multiplicand; If 
the multiplier is frrenter tlinii a unit, the product is greater than the multipli- 
cand ; and if tho multiplier in less tUsm a unit, the product iBless tbau Uxemulr 
tiplicund. (Art. 45.) 

Case I. — Multiplying a fraction and whole number together. 

. Ex. 1. If a bushel of corn is worth ^ of a dollar, how much 
are 6 bushels worth ? 

Suggestion. — ^Multiplying the numerator of Operation. 
the fraction ^, which denotes the price of 1 1 x5 _5 ^ 
bushel, by the number of bushels, it gives |, 2 ~2' ^* 
which is equal to 2^- dollars. , Jn«. 2^ dolls. 

2. If 1 yard of silk costs } of a dollar, how much will 4 yards 
cost ? 



Quest.— 130. What U nunni by multiplying by a whole number ? 131. By a 
fraction 1 By .4? By ^1 By |¥ By J? By J? 06«. Huwdo you fludahulf 
of a number 7 "A third ? A fourth? An eighth? A hundredth ? If the mul< 
tiplier is a unit or 1, what is the product equal to? When the multiplier <«■ 
greater than 1, how is the product compared with tho muttipUcandl Whu 
]B«,howT 
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Suggeitum. — ^We have seen, that dividiDg the Operation, 
denominator of a fraction by any nnmber, mnl- 7 __7 . 

ti plies the value of the fraction by that nam- 8-f-4~~2' 

ber. (Art. 114.) Instead of multiplying the 7 

numerator, we may, therefore, divide the de- 2~^ 
nominator by the whole number, and the re- 
valt is I, or 3^ dollars. Hence, 

132* To multiply Vk fraction by a whole number. 

Multiply the numerator of the fraction by the whole number^ 
and write the product oven the denominator. 

Or, divide the denominator by the whole nurnber^ when tkU 
can be done without a remainder, (Art. 114.) 

Obs. 1. A fhtctlon is maltiplied into a namber egwU to iU» denomxnater \y con* 
e$ling the denoinliiator. Thus ^ x 7=4. (Arts 89, 9\.) 

% On the same principle* a frucUun it multiplied into any f attar in its dmom' 
inator, by eaneeling that factor. Thus, -^ x 3= J. (Arts. 91, 1 14.) 

8. Multiply i\.by 8. 4. Multiply J by 12. 

6. Multiply -fj by 18. 6. Multiply i| by 10. 

7. Multiply -^ by 6. 8. Multiply } by 12. 

9. Multiply J by 10. 10. Multiply J by 15. 
11. Multiply I by 2. 12. Multiply |f by 5. 

18. Multiply fj by 9. 14. Multiply |f by 25. 

16. Multiply If by 86. 16. Multiply ^ by 120. 

17. Multiply f ?5 by 25. 18. Multiply |f§ by 60. 

19. Multiply 91 by 6. 

Suggestion. — ^In this example we have a mixed Operation. 
number to be multiplied by.awAoZtf number. Now, 9^ 

6 times ^ are |, which are equal to 2 and ^-. Set J^ 

down the ^, 6 times 9 are 46, and 2 make 47. Am, 47^ 
Hence, 

133* To multiply a mixed number by a whole one. 

Multiply the fractional part and the whole number eeparately^ 
and unite the products. 



QuKST.— 133. How multiply a fraction by a whole nnmber? Oha. How Is a 
cUon mnltipUed by a number equal to its denominator t How by any factor 
ttf dmiominal»tt 7 133. How mulUply a mUad uumlMr by a wliole goat 
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20. Multiply 16f by 7.* Atu. IIOJ. 

21. Multiply 251 ^J 10. 22. Multiply 4S{i by 8. 

28. What will | of an acre of land cost, at 26 dollars per 
acre ? 

Suggestion, — ^Multiplying by f , we have First operatiotu 
seen, is taking 1 third of the multiplicand 8)26 dollars. 
twice, (Art. 181.) Now 1 third of 26 is 8|; nsf 

and 2 thirds is 2 times as much. 2 times f _2 

are $, equal to 1 and J; and 2 times 8 are 16, Ana, 17} dolls, 
and 1 makes 17. Ans, 17| dolls. 

Or, we may first multiply the whole nnm- Second operation^ 
ber by the numerator, and then divide this 26 dollars, 

product by the denominator ; for ons third 2 

of two times 26, is obviously the same as 8)52 
tvfo time^ one third of it. Hence, ^^, "171 dolli. 

131 1 To multiply a wJiole number by 2l fraction. 

Divide the whole number ly the denominator^ and multiply 
Vu quotient by the numerator. 

Or, multiply the whole number hy the numerator, and divide 
the product hy the denominator, 

Ont. 1. When the vMe number cannot be divided by the denominator witb* 
oat a remainder, the latter method is generally preferred. 

SL Since the product of any two numljers is the same, whiclieyer is taken for .. 
tbe multiplier, the fraction may be taken for the multiplicand, and the wholo 
bomber for the multiplier, whenever it is more convenient. (Art 47.) 

24. Multiply 28 by ^: ' Ans, 18|. 

25. Multiply 24 by |. 26. Multiply 27 by f. 
27. Multiply 85 by f 28. Multiply 41 by }. 

29. Multiply 45 by J. 80. Multiply 66 by W- > 
81. Multiply 72 by ^. 82. Multiply 98 by ^. 
83. Multiply 25 by 8^. 

Suggestion,— ^n this example it is required to Operation. 
multiply a whole by a mixed number. We firat 2)25 

multiply 25 by 8, then by |, and the sum of the J^i 

products is 87^. To find a half of a number 75 

we divide tbe number by 2. (Art. 181. Obs. 1.) }^i 

Hence, ^^- ^H- 

Qvwi>-184. How mnliiply a wboU wimVvr Xiy % tiMMUSDi^ 
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134«(i. To mnltiply a uhole by a mixed number. 
Multiply first by the whole number, then hy the fraction, and 
add the products together. 
84. Multiply 27 by 8J. Am, 9i). 

86. Multiply 63 by 10^. / 86. Multiply 76 by 12f 

Case II. — Multiplying a fraction hy a fraction, 

87. A iri&n owning f of a ship, sold J of what he owned. 
What part of the ship did he sell ? 

Analysis. — \ of f is f^', for, multiplying the denominator by 
any number, divides the value of the fraction. (Art. 113.) 
Now 8 fifths of f is 8 times as much; and j^x8=^j, which, 
reduced to its lowest terms, is |. Ans. 

Or, we may reason thus : Since he owned f,.and sold f of 
what he owned, he must have sold | of f of the ship. Now } 
of ^ is a compound fraction, whose value is found by multi- 
plying the numerators together for a new numerator, and the 
^ denominators for a new denominator. (Art. 123.) 

Multiplying the two numerators to- Operation, 

gether, and the two denominators, the f x?=Ty? or | Am, 
result is y^^, whicl^ reduced to its lowest terms, becomes f. 
Hence, 

13$i To multiply infraction by bl fraction. 
Multiply the numerators together for a new numerator, and 
the denominators together for a new denominator, 

Obs. 1. The reuBon of this role may be thiu seen : Multiplying tlie namerator 
of the multiplicand by the numerator of the multiplier, the product is as many 
Umes loo large os there are units in llie denominator of the multiplier. To correct 
thii*,^we multiply ihe two denominators together. (Art. 1 13.) Tliitf, in the ex< 
ample above, multiplying | by 3, the result ^, is 5 times too large ; for we wished 
to And a fifth part of 3. We therefore talce a flflh of § by multiplying the de- 
no :i inator by 5, 

3. The process of multiplying one fraction by aiibther, is the same as ttwt of 
retlucing compuuud fractions to simple onea. (Art. 123.) 

88. Multiply J by f Ans. j%z=i. 

89. Multiply ? by f. 40. Multiply J by |. 
41. Multiply ^ by f 42. Multiply jf by }. 

QuKST.— 134.a. How multiply a whole by a mixed number? 135. How It a 
rwUon mattiplled by a nractionT Obs. Explain the reason of the rule. To 
'IiMi§ tb»prootu of multiplying cue (racUoa by another similar? 
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Contraetion hy Cancellation.' 

43. Maltiply | and | and J and J together. 
Suggestion. — Since the factors 3 and 4 Operation, 

are common both to the numerators and 1 2 ) /I 2 
denorainatore, we may cancel them, and 7^i^4^5^^35 
multiply the remaining factors together ^n<. A. 

as in reducing compound fractions to sim- 
ple ones. (Art. 124.) Hence, 

136i To multiply fractions by Oanoellation. 

Camiel all the factors common to the numerators and denom- 
inators; then multiply the remaining factors together as in the 
rule above. (Art. 135.) 

Obs. 1. The reason of this cnntrnction is manifest from the fact, that it divides 
the product of Uie iiuiiierators and that of the deDominatora by the same nuiit- 
bers, and Ibei efui e does iioi aitt-r the value of the answer. (Art. 1 16.) 

2. Care must be talcen that the lacton cauceled in the uumerators are ezoct/f 
equal to those cauceled in the denoiaiuators. 

44. Multiply J by f. Ans. f. 

45. Multiply § by I and f. Ans. ^. 

46. Multiply 1^5 by J and |. 

47. Multiply f by y^^ and i and ||. 

48. Multiply JJ by f| and f and J and f i 

49. Multiply JJ by y'V and ^^ and ^ and |. 
60. Multiply 7^ by 3J. 

Suggestion. — Reducing the mixed numbers to Operation, 

imppojier -fractions, 7J=*^, and 3J=y; then yxy = »|« 
multiplying them together, the resiilt is ' j**, or Ans. 25. 
25. Hence, 

137i To multiply a mixed number by a mixed number. 
Reduce the mixed numbers to imp^roper fractions^ and proceed 
9* in multiplying a fraction by a fraction, (Arts. 135, 136.) 
51. Multiply 9? by 7h 62. Multiply 28| by 17f. 

53. Multiply 85J by 23|. 54. Multiply 93 J >y 46f . / 

Qdkmt.— 136. How multiply fructiona together by cancellation ? Obs. How 
dues it appear ihut thiit process will give the true atiswer? What is necessnry 
to be observed with reg<rd to canceling factors 1 137. How multiply a mixed 
number by • mixed number t 
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ISLa. The preceding cases may be summed up In the 
following general 

RULE FOR MULTIPLICATION OP FRACTIONS. 

Beduee whole arid mixed numbers to improper fractions^ then 
canceling the common factors^ multiply the remaining numera^ 
tore together and the remaining denominatorSy and the resuU 
^ill he the answer required, 

EXAMPLES FOB PBAOTIOX. 

1. What will 12 bnshels apples cost, at j of a dollar a bnshel t 

2. If n bushel of wheat weighs f of a hundred weight, how 
mach will lOi biishek weigh? 

8. If a man earns f of a dollar per day, how much can he 
earn in 12| days? 

4. If a family consume ^ of a barrel of flour in a week, how 
mucli will ttiey consume in 15 J weeks If 

5. If I burn I of a cord of wood in a month, how much shall 
I burn in 12^ months ? 

6. If a man can reap ^ of an acre of grain in a day how 
many acres can he reap in 29§ days? 

7. If a pound of powder is worth 6 shillings, how much are 
7| pounds worth ? 

8. If a gallon of oil is worth 7 shillings, how much are 8} 
gallons worth ? 

9. When beef is 10 dollars a barrel, how much will 9{ 
barrels cost ? 

10. What will I of a firkin of butter cost, at 15} dollai-s a 
firkin? 

11. At { of a dollar a cord, how much will the sawing of 
20| cords of wood amount to ? 

12. What cost 16 pounds of cheese, at 8^ cents a pound ? 

13. What cost 9 dozen of eggs, at 12^ cents per dozen? 

14. What cost 15f yards of cambric, at 15 pence per yard? 

15. What cost 11^ cords of wood, at 1^ dollar per cord ? 

16. At 12^ cents a pound, what cost 2§ pounds of pepper? 

17. At 5 shillings a pound, what cost 12 J pounds of tea? 

18. What cost 16 pounds of starch, at 22^ cents per pound ? 

QvBtT.-^137.a. What it ttte geoanl rate tat mnlttpltottra of frMaonaV 
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19. What cost 18 ounces of nntmegs, at 16} cents an onncef 

20. At 12J cents a yard, what iivill 17 yards of cotton cost? 

21. At 8f} dollars a yard, what cost 15 yards of broadcloth ? 

22. What cost 15| yards of ribbon, at 10 cents per yard ? 

23. What cost 22 penknives, at U of a dollar apiece ? 
24c. At -fff of a dollar a yard, what cost 8 J yards of lace ? 

25. At } dollar a yard, what will 9} yards of muslin cost? 

26. At I dollar a bushel, Svhat cost i^ bushel of wheat ? 

27. What wlU f pound of tea cost, at { of a dollar a pound! 

28. What cost 66 bushels of apples, at 18J cents a bushel? 

29. At 62| cents a yard, what cost 12| yards of balzorinef 

80. What cost 18^ yards of lace, at 16} cents per yard ? 

81. What cost 18 bushels of oats, at 18J cents a bushel? 

82. What cost 31^ yards of sheeting, at J dollar per yard ? 
38. At ^ dollar a quart, what cost 18 J quarts of cherries? 

84. At 8J shillings a yard, wJiat cost 7^ yards of gingham ? 

85. What cost 14 J bushels of potatoes, at 18 J cents a bushel t 

86. At 7J shillings a yard, what cost 8 J yards of silk ? 

87. At I dollar a bushel, what cost 47} bushels of pears ! 

88. What cost 63 J pounds of sugar, at 9J cents per pound ? 

89. What cost 22 J yards of velvet, at 3| dollars a yard? 

40. What cost 39 J yards of calico, at If shillings a yard ? 

41. What cost 25| pounds of figs, at 15^ cents a pound? 

42. What cost 35§ cords of wood, at 18 J shillings per cord ? 

43. What cost 175^ bushels of corn, at | of a dollar a bushel ? 

44. What cost 38} tons of hay, at 16 J dollars a ton ? 

46. At 42f miles a day, how far can you travel in 17| days? 
46. Multiply 85f j by } of 19. 47. Multiply 126 by f of 33. 
48. Multiply ^J by 141. 49. Multiply 69} by f f. 

60. Multiply 46} by 31}. 51. Multiply |J by f of 34. 

62. Mult, f of } by f of f 63. Mult. ? of 9 by | of 7. 
64. Multiply i of 8J by 17}. 65. Mult.f of 18}byJof 24^. 
66. Multiply 16| by f of 6. 67. Multiply } of 8} by H 
68. Multiply } of 9 J by 8}. 69. Multiply 146} by {Jof |}. 
60. Mult. 256i by 4 of 25^. 61. Mult. 217 J by f of } of 8. 
62. Mult. 816^ by ^ of 38. 63. Mult. Jff by 4 of }i|. 
64. Mult. Jf ? by y^^ of fJJ. 66. Mult. 468^^ by } of f^. 

66. Multiply } of | of ^^^ of ^J of 11 by J of f of 46. 

67. Multiply -f of ^ of f| of | of 29 by |} of ^ of ^. 

68. Multiply } of }| of ^ of 16} by J} of }} of | of 49. 
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DIVISION OF FRACTIONS. 

Oase L — Dividing a fraction hy a toTiole number, 

Ex. 1. If 8 bushels of oats cost f of a dollar, what will 1 
bushel cost 1 

Suggestion, — 1 is 1 third of 8 ; therefore, 1 Operation, 
bushel will cost 1 third part as much as 8 ^-i-B.= ^ Ans, 
bushels. Now, dividing tlie numerator of. the 
fraction $ by 8, and setting the quotient over the denominator, 
the result ^, is the answer required. 

2. If 4 yards of calico cost | of a dollar, what will 1 yard 
cost? 

Suggestion. — In this case we can- Operation, 

not divide the numerator by 4, wi:h- 6 6 5 

out a remainder. We therefore mul- Q~^ "6^x4* ^^ 24 * 
tipl> the denominator by the 4, which 
divides the fraction. (Art. 118.) Hence, 

138* To divide & fraction by a wTiole number. 

Divide the numerator by the whole number^ when it can be 
done without a remainder. Or^ if thi^ cannot be done^ 
Multiply the denominator by the whole number, 

8. Divide { by 8. 

First Method. Second Method. 

|^8=J, or J. Ans, {-^3=/j, or J. Am. 

4. Divide |f by 6. 6. Divide |J by 8. 

6. Divide V* ty 7. ' r. Divide {} by 12. 

8. Divide ti by 9. 9. Divide Jf by 8. 

10. Divide iff by 25. 11. Divide ifj by 30. 

Case II. — Dividing a fraction by a fraction, 

12. At i of a dollar a pound, liow many pounds of honey 
can be bought for J of a dollar ? • 

QUK8T--138. fiuw is m lEhiction diyided bj m whole number f 
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Sitggestim. — Since J of a dollar will buy 1 Operation, 
pound, I of a dollar will bny as mnny pounds . J-^i=3 
as i is contained times in f. Now 1 fourth Am. S pounds, 
is contained in 3 fourths 3 times ; that is, di- 
viding one nuraerktor by the other, the quotient is 3. There- 
fore, J of a dollar will buy 3 pounds. 

13. At I of a dollar a bushel, how much barley can b* 
bought for I of a dollar? 

Suggestion, — Since these fractions have First operation, 

different denominators, the parts denoted ?=M 

by their numerators are of different value; f =A 

consequently one numerator cannot be di- iT"*"A~^l' 

vided by the other. We therefore reduce ^ 

them to a common denominator ; then Second operation, 

divide the numerator of the dividend by J-!-5=ix?=V> 

the numerator of the divisor as above. Am. */, or 1 J bu. 

Obs. After the fractions are reduced to a common denominator, it will be per- 
ceived that no use is made of ihe o>mmon denominHtur itself. In practice, 
therefoie,we simply multiply the numerator u( the dividend by the denom^ 
inator of the divisor, and the denominator o{ the dividend by the numerator ot 
tbe divisor, as in reducing fractions to a commtin deiioiuiualor. Or, wliat is Iha 
same in effecl, we invert the divisor as in the sec operation, and proceed f a in 
maiti plication of fractions. (Art 135.) Hence. 

139« To divide tk fraction by b, fraction, 

"L J[f the given fractiojie have a common denominator^ divide 
tJie numerator* of the dividend by the numerator of the divisor, 

II. When the fractions hate not a common denominator., in* 
vert the divisor^ and proceed as in mulUpUcation qf fractions, 

Obs. 1. Compound fraetiont must be reduced to simple ones, and mixtd nitm- 
kerw to irafiroper fractions. 

2. When two fractions have a eomm&n denominator^ it is plain one numerator 
can be divided by the otlur^ as well as one whole number by another ; fur the 
parf« denoted by their numerators, are of the same kind or value. 

3. When the fractions do nut have a common denominator*, the reason thnt in- 
yertiiig the divisur, and proceeding as in muUipiicutiou, will produce the true 

QiTKST.— 139. How is one fraction divided by another when they have a com- 
non denominator ? How, when they have not a common denominator 1 Obs, 
Wha( roust be done with compound fractions and mixed numbers 1 When fnu> 
tions have a common denominator, how does it appear that dividiug one !!» 
merator by the other will give the true aniwer 1 
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mtuwtr^ to beeanae this proeeM* in affect, redoeM the two ftttcCionsto a emmaum 
denominator ^ then the numenOor of the dividend to divided by the numerator 
of the diviaor. 

We do not ninltiply the two denominators together for a eommon denomina- 
tor ; for no use is made of a common denominator when found. 

Tlie object of inwrtinf the divistr ia aimply fur emveniettee in multip^lylng. 

JVote.— To invert a fVaction ia to put the nnmerator in the ptoce of the denom* 
inator, and the denominator in the plaoe of the numerator. 

lS9ta. The recuion of the preceding rale may also be ex- 
plained in the following manner : 

Dividing the dividend f by 2, the quo- Operatum. 

tient i8 J. (Art. 118.) But it is required }-s-2= J 

to divide it by only i of 2 ; consequently J } x 6=-'^* 

is 6 times too small for the true quotient. And -^=1} -^^^ 
Toiiorrect this, we multiply | by 6, and the 
result will be the answer required. Now { x 6=^^^ or 1], Am. 

14. Divide f of | by 1 J. 

Solution,-^ of ^=^, and IJ— f Now ^x|=J}. AnM. 

16. Divide 74 by 2|. Am. 8J. 

16. Divide 13^ by §.. 17. Divide 4 by If. 

18. Divide |4 by JJ. 19. Divide H by tf. 

Contraction hy CaneeUation, 
20. Divide^ of { by ^ of f . 

iSu^^es^ion. -^ We may arrange the numera- Operattan* 
tors, (which answer to dividends,) on the ) 1 
riglit of a perpendicular line, and the denom- 8 5 
inators, (which answer to tlie divisors,) on 1 ^ 
the left ; then canceling the factors 8 and 2, t ) 
which are common to both sides, (Art 91.) 8 5=^ An9^ 
we multiply the remaining factors in the nu- 
merators together, and those remaining in the denomihators* 
^ , 1 5 1 2 1 6 ;8 ^) 5 ^ 
Or, thus: .of--^2^^3=r^8^T^^r8-^'"- 



QuaaT.— When the flraetiona have not a common denominatorvhow doeait 
appear that inverting the diviaor and proceeding aa in mulUplicadon will gif* 
the true aoawer ? What to the object of inTtrting the diviaor V Abla. What it 
AMaalb/ iOTtrting a fraction f 
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140* Hence, to divide fractions by Caneelldtim. 

Irtoert the dimsor, then cancel the facUyn ecmm&n to the nth 
meratora and denominatorSy and proceed as in multiplication 
offractiom, (Art. 186.) 

Obs. 1. Jlefbra amagiDg the terms of the divleor for caooellatioo, it It ilwaTt 
Becessary to inyert them, or soppoee them to be inyerted. 

8. The reag9K of this contraction is manifest from the Act, that it simply di- 
vides the numerator and denominator of the quotient by the same numbers, and 
therefore does not alter its value. (Art 116.) 

21. Divide 4^ by 2|. Ana. 2. 

22. Divide $ of 6 by | of 4. 23. Divide 4J by J of V. 
24. Divide | of || by j of f 26. Divide A of J by if. 
26. Divide } of 15| by 4i. 27. Divide } by fSf of A- 
28. Divide J by ,\ of 2|. 29. Divide 26| by \ of 26. 

Case III. — Dvoiding a whole number hy a fraction. 

80. A mercbant sent 12 barrels of flonr to supply some des* 
titate people, allowing | of a barrel to each family. How 
many families shared in his bounty ? 

Analysis, — ^If | of a barrel supplied i fam- First operation, 
ily, 12 barrels will supply as many families Aax|=^' 
as I is contained times in 12. Redacing the ^=18 Ana. 
dividend 12 to the form of a fraction, it be- 
comes -^ ; then inverting the divisor, we proceed as in dividing 
a fraction by a fraction. 

Or, we may reason thus : | is contained Second operation. 

in 12, as many times as there are thirds in 12 

12, and 12x3=36. Kow, 2 thirds are _8 

contained in 12, only half as many times 2)86 

as 1 third ; and 36-^2=18. (Art 85.) Ana, 18 fam. 
That is, we multiply the whole number 
by the denominator, and divide the product by the numer- 
ator. Hence, 



QiTssT.~140. How diTtde fractions by eanoeltatioiir 0»«. What most be 
done to the diTisor before anranging its tains f How dMi tt «wmk tbal^^k^ 
contraction gives the true anawart • . 

T.P. • 
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141* To diride a whole number by a fraaicn. 

Seduce the whole number to the form of a fraction^ and pro- 
ceed according to the rule for dividing a fraction hy a fraction. 

Or^ multiply the whole number by the denominator^ and di- 
vide the product by the numerator, 

Ou. Wb«ii ttMdlrtaor Is • mixed iiiuDber,tt mint be redoced loan Impioper 
frietkNi, then proeeed m ftbuvep 

81. Divide 120 by 8]. An^, 88}. 

82. Divide 86 by }. 88. Divide 47 by {. 
84. Divide 165 by J. 85. Divide 237 by |j. 
86. Divide 476 by 128f. 87. Divide 643 by 241^. 

141 ta. The preceding oases may be sammed up m the 
following general- 

BULK FOR DIVISION OF FRACTIONS. 

Reduce compound fractions to simple onee^ whole and mfated 
wutnben to improper fractions; then invert the divisor^ and 
pTooeed as in multiplication qffractiom. (Art. 137.a.) 

XZAMFLB8 FOB FBAOTIOB. 

1. At I dollar per bnsbel, how many bushels of pears can be 
bonght for 65 dollars? 

2. At J of a penny apiece^ how many apples can be bonght 
for 78 pt nee? 

8. At ^l of a dollar a poand, how many ponnds of tea will 
87 dollars buy ? 

4. How many bushels of wheat, at Ij dollar a bushel, can be 
purchased for 216 dollars? 

6. How many gallons of molasses, at 2| dimes per gallon, 
will 810 dimes buy? 

6. How many yards of satinet, at 1} of a dollar per yard, 
can be purchased for 120 dollars? 

7. At 4| dollars per yard, how m.any yards of cloth can be 
obtained for 25^ dollars? 

8. At 6} cents a mile, how &r can yon ride for 62| cents I 

avBiT^Ml. How to a whole number dlTlded by a fhutlont 0*«. How by s 
aUJud Bomber f i4L«. Whal to the geneirtX irate tor d\^fVA<m<AlnRtt0»> 



Arts. 141, 141/z.] fractions. 181 

9. At 12 1 cents a pound, how many ponnds of flax will 67} 
cents bHy ? 

10. At 16| cents per poand, how many poanda of figs can 
you buy for 87^ cents ? 

11. How many cords of wood, at 6 J dollars per cord, will it 
take to pay a debt of 67^ doHars ? 

12. How many barrels of beer, at llf dollars per barrel, can 
be obtained for 95| dollars? 

13. A man bought 15| barrels of beef for 124{ dollars, how 
knuch did he giv^e per barrel? 

14. A man bought 13^ pounds of sugar for 94J pents: how 
much did his sugar cost him a pound? 

16. A lady bought 15 J yards of silk for 145y^2 fil^illii^gs ; how 
much did she pay per yard ? 

16. Bought 15 i baskets of peaches for 24| doUfprs: how 
much was the cosfeper basket? 

17. Bought 30| yards of broadcloth for 181^ dollars: what 
was the price per yard? 

18. Paid 375 dollars for 125^ pounds of indigo: what was 
the cost per pound ? 

19. How many tons of hay, at 16 J dollars per ton, can be 
bought for 196i dollars ? 

20. How many sacks of wool, at 17i dollars per sack, can be 
purchased for 1500 dollars ? 

21. How many bales of cotton, at 16} dollars per bale, can 
be bought for 2500 dollars? 

22. Divide 145^^ by 16. 23. Divide 16}j by 25. 
24. Divide 8526 by 46^. 25. Divide 12563 by 68f}. 
26. Divide 86;j by 18}. 27. Divide 105^ by 825V 
28. Divide | of j% by 6^. 29. Divide ^ of 16 by | of |. 
80- Divide j% of 30 by 10. 81. Divide ? of J by 21. 

82. Divide ^ of iJ by ? of 31. 33. Divide j^ of ^ by ^ of J. 
84. Divide 4| by f of 12. 35. Divide 223} by | of 61. 

86. Divide Jf by 18}. 87. Divide f of | by 48. 

88. Divide 25 J by J of 7. 39. Divide 42} by J of 63}. 

40. Divide } of f of A of | of iJ by J of ^f . 

41. Divide 3^ of S of II of ^ by Jf of |f of 18. 

42. Divide ^ of {f of 67 by J} of }} of 26. 
48. Divide U of JJ of 41} by || of JJ of 31. 

44. DivideHoff|offtof82JbyJtof^ot4aV 
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COMPLEX FRAOnONS. 

■ ' . r 

142f From the definition of complex fractions, and tlie man- 
ner of expressing them, it will be seen that they arise from 
divition of fractions. (Art. 108.) 

I. Bednoe I to a simple fraction. 

i 

Suggestion, — Since the nnmerator of a Operation. 

fraction answers to the dividend, and the f^. . a 

denominator to the divisor, the operation is j"~t"^« 

tlie same as dividing f by f . We therefore |-4-}=} x |, or }, 
Invert the denominator f, and then mnlti- 
ply the numerators together, and the denominators, as in di« 
viding a fraction by a fraction. The restflt f, is the answei 
required. Hence, 

143t To rednce a complex fraction to a simple one. 

Consider the denominator €u a divisor, and proceed as in di 
vision o/fractions. (Art. 189.) 

2. Reduce tI to a simple fraction. Ang. {{. 

8. Reduce^. 4. Reduoe^. 

oj O 

. 6. Reduoe |. 6. Reduce p. 

y. Reduce rr* 8. Reduce =|. 

6J 7\ 

9. Reduce ^i. 10. Reduce ^. 

6J 12J 

II. Redr -> |2|. 12. Reduce |f, 

^} li 

18. Reduc. |i. 14. Reduce^. 



rtT^14S. From vUt do eompin fractions triief 148^ Hew redneo I 
iplof 
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lilt To add, subtract, multiply, or divide complex frac- 
tions. 

Reduce them to simple ones^ then proce^ ttccordirig to ths 
rules of Simple fractions, 

jfote.—U the followiog examples are found too difflcalt fur beginnen, they eaa 
be omitted till review. 



2. Add If and gi. . 

6.Fron,^takeiL. 
8.From^^takel"i. 
10.Mnltiplyl|byjp. 
12. Multiply?! by ||. 
14.Mnltiply||x|by| 
16.Divid.ggbyf 
18.D,v.de^-jgby-J. 

19. Multiply the sum of -^ and 5^» by |?| . 

• Ay 4cO oO f 

20. What is the quotient of ^ divided by ^of ^. 

21. Divide the product of ^ into ^ by J-||. 



1. Add ^ and if. 

6. From g| take I 
7.Fromftakel||. 
9. Multiply || by M. 

11. Multiply || by ^. 
18.Multiply^x|byi. 



16. Divide ip by 

OO 



AM 

2lf 

,„ „. ., 27f. 21 
17. Divide^ by ^. 



44.2 



-IT , , .92» 
,3of^^,andiof— . 



22. Find the sum of f of 3, 

23. Divide g-i of 119i by ??| of f of J of gi. 



Qi;k8t.— 144. How do you add, subtraet, multiply, or divide complex tna^ 
tionaf 
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EXERCISES m FRAOTIOKS. 

1. A man bought 8 pieces of cloth, one of which contained 
45 J yards, another 63 1 yards, and the other 56* yards : how 
many yards did he bay ? 

2. If you travel 853 miles in one day, 95fi miles the second, 
and 116j^ miles the third day, how far will you travel in all? 

8. What is the sum of y\ of ^ of 6, 75|, 168||, and 185 ,-\? 
4. What is the sum of 69 J, J of 860, f of J of 46^, and 76 J ? 
6. A man having 178| acres of land, sold 87| acres: how 
many acres liad he left ? 

6. A young man having 685J dollars, lost 2J63J dollars by 
gambling: how much did he have left? 

7. If I buy \i of a ship, and sell f of what I buy, how much 
shall I then own ? 

8. A miller having 675 barrels of flour, sold 17 barrels more 
than J of it: how much did he have left? 

9. What will 175| gallons of (^1 cost, at 1 J dollar per gallon? 

10. What cost 78|-boxes of sugar, at 24J dollars per box? 

11. What is 29 times f of 14641 ? 

12. What is the product of | of J of f of 28 into f of 45f ? 

13. If you pay 125J dollars for 89J baskets of peaches, 
how much is that per basket? 

14. If 213f barrels of beef cost 1885| dollars, how much is 
that per barrel? 

15. How many times is | of { of 82 contained in 563i? 
16.. How often is 27^ contained in | of { of 84? ? ' 

17. What is the sum of 156 J and 8d|? What is their dif- 
ference? 

18. Whatistheprodnctoff of Jof 156, and 11?? Whatis 
the quotient? 

19. What is the sum, difference, product, and quotient of 
263f, and75J? 

20. What cost 35 1 cords of wood, at 3 J dollars a cord? 

21. What cost 68|^ tons of coal, at 6| dollars a ton? 

22. At 17J dollars per week, how much will it cost a family 
to board 48^ weeks ? 

28. A drover bought 45 cows, at 19| dollars apiece, and 
oxeDf at 89{ dollars : b^w much did he pay for both f 
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24. If from J of U of T8J miles, yon rabtract | of } of 16} 
miles, how many miles will be left ? 

25. If you divide 874 ^7 ^^h ^^^ multiply the quotient by 
27f , what will the product be ? 

26. If the sum of 87f| and 117^^ is divided by their differ- 
ence, what will be the quotient ? 

27. If the difference between 914 &"^ ^^i ^ multiplied by f 
of the former, what will be the product? 

28. If you pay 188f pounds sterling for 168^ tons of Liver- 
pool coal, how much is that per ton ? 

29. A merchant paid 1468f pounds sterling for 173| pack- 
ages of goods: what was that a package ? 

80. If you pay J of ^ of 4| cents apiece for pears, how many 
can you buy forf of | of 18J cents! 

81. What number must be taken from 185}f, that the dif- 
ference may be 63 ? 

82. What number must be taken from 256|), that the re- 
mainder may be 116| ? 

33. By what number must 12f be multiplied, that the pro- 
duct may be 56 ? 

34. What number must be multiplied by 15 1, that the pro- 
duct may be 56^ ? 

85. What number must be divided by 28|, that the quotient 
may be 35 ? 

86. What number must be divided by 37^, that the quotient 
may befof^of 8?^ - 

37. What number must be added to 26|, and the sum mul- 
tiplied by 7f , that the product may be 496 ? 

38. Bought a piece of silk containing 96| yards, and having 
used f of it, sold I of the remainder, at 1| dollar a yard; the 
remnant was put at } dollar a yard : how much did the parts 
sold come to ? 

39. A man having 66^ tons of hay, sold | of it at 10{ dol- 
lars per ton, and the remainder at 9} dollars : how much did 
he receive for his hay ? 

40. A grocer bought 84f barrels of flour, at 6| dollars per 
barrel, and sold it at 6| dollars per barrel : how much did he 
gain? 

41. What number must be multiplied by 46 J, that the pro- 
duct may be 17^ times 128^1 
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SECTION VII. 

COMPOUND OR DENOMINATE NXJMBERS. 

Abt. lis 9 SiMPLX Numbers are those which express uniU 
of the MMiM kind or denominatian ; as one, two, three ; 8 pears, 
6 feet, 7 roses, &c. 

Compound Numbers are those which express units of differ- 
ent hinds or denominations ; as the divisions of money, weight, 
and measure. Thus, 6 shillings and 7 pence ; 7 feet and 8 
inches, &c., are compound numbers. 
JVM«.— CSompouDd Numben are freqooitly ealtod Dentmhunu Jfumbvn. 

FEDERAL MONEY. 

146* Federal Money is the currency of the United States. 
Its denominations are Ectgles^ dollars^ dimes^ eents^ and mills. 



10 mills (m.) 


make 1 cent, marked et. 


10 cents 


" Idime, " d. 


10 dimes 


" 1 dollar, " doll or $. 


10 dollars 


" 1 eagle, " B. 



Obs. Federal Money was established by Congress, Aug. 8th, 1788. Prerf out 
to this, English or sterling money was the principal currency of the country, 

146«a. The national coins of the United States are of three 
kinds, viz : gold, silver, and copper. 

1. The gold coins are the etzgle, the double eagl^^ half eagle, 
quarter eagle^ and gold doUarr* 

The eagle contains 268 grains of standard gold ; the double 
eagle, half eagle, and quarter eagle, like proportions. 

2. The silver coins are the dollar, halfdoUa/r, quarter dollar^ 
the dime, half dime, and three-cenUpiece.i 

The dollar contains 412^ grs. ; the half dollar 192 grs. ; the 
quarter dollar 96 grs. ; the dime 38.4 grs. ; the half dime 19.2 grs.} 

QuKST.— 145. What are simple numben 1 What are compound numbers f 
146. What is Federal Money 1 What are its deuomlnationsi Recite the Table. 0»«, 
When and by whom was it established 1 146.a. Of how many kind^ are the coins of 
the United States 1 What are they?* What are the gold coins 1 The sU^er coins? 

* By Act «f Oongiesa, Feb. 90th, )A49. t Bfareh 3d, 185L Feb. 1898. 
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8. The copper coins are the cent^ and Jialfeent 
The cent contains 168^ grains of pure copper; the half cent, 
a like proportion. Mills are not coined. 

Obs. 1. The flnenees of gold used for coin, Jeweliy, and i^her purpocM, also 
tho gold of commerce, is estimated by the number of parts of guld which it cun- 
tains. Pure gold is commonly supposed to be divided into 24 equal parts, called 
carats, Henee, if it coDtains 10 parts of atf«y, or some baser metal, it is said to 
he 14 carats fine; if 5 parts of alloy, 19 carats floe ; and when absolutely porci ii 
Is -24 carats fine. 

2. The present standard for both gold and' silver coins of the United States, by 
Act of Congress, 1837, is 900 parts of pure metal by weight to 100 parts of alloy. 
Hie alloy of guld coin is composed of silyer and copper, the silver not to oaoocd 
the copper in weight. The alloy of silver coin is pure copper. 

STERLINa MONEY. 

147* EngUih or Sterling M<mey is the national carrency of 
Oreat Britain. Its denominations are pounds^ ahillinga^ penee^ 
&nd farthings, 

4 farthings (^r. or far.) make 1 penny, marked d. 

12 pence " 1 shilling, " *. 

20 shillings " 1 pound, er sovereign, £. 

21 shillings ** 1 guinea. G. 

Obs. ]. It is customary to express farthings in fractions of a penny. Tirai 
1 qr. is written ^d.; S qrs , ^d. ; 3 qrs., |d. 

2. The Pound Sterling is represented by a gold coin, called a Sovereign, Ae- 
eordlng to .Act of Congress^ 1842, the value of a pound sterling is 4 Dollars and 
84 cents. Its intrinsic value, according to assays at the United States Mint, is 4 
dollars, 86 cenU, and I milL The Ugal value of an English shilling is 34} cents. 

JVbl«.— Most children have very erronsotu and indistinct ideas of the loeigkta 
and measures in crtmmon use. It is, therefore, strongly recommended for teach- 
ers to illustrate them practically, by referring to some visible object of equal 
magnitude, or by exhibiting the ounce ; the pound ; the linear inch, foot, yard, 
and rod ; also a square and cubic inch, foot, and yard; the pint, quart, dec 

Qdkst.— The copper 1 Obs. Bow is the fineness of gold estimated? Into 
how many carats is pure gold supposed to be divided? When it contains 10 
parts of alloy, how fine is it said to be ? 5 parts of alloy ? 2 parts 7 4 parts? 
What is the present standard for the gold and silver coins of the United Stales? 
Whiit is the alloy of guld coins ? What of silver coins? 147. What is Sierliag 
Money 1 Whut are iU denominations? Repeat the Table.. Obs, How are far- 
things iisiially expressed ? How is a pound sterling represented ? Whut is its 
value in dollars and cents? What is the legal value of an English shilling? How 
many farthings in 5 pence? How many farthings in 8d.? In lUd.1 In 13d.? 
How many pence in 3 shillings? In 5s.? In 7s.? lulls.? 

Jfote.— It will beiiound profitable to drill the class in mental exercises Uket^ 
precooing, upon each of the subsequent Tablm. 
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TROY WEIGHT. 
148f Tray Weight is oised in weighing gold, silver, jewels, 
liquors, <kc., and is generally adopted in philosophical ex peri- 
inente. Its denominations are pounds^ ounces^ pennyweights^ 
and grains, 

24 grains (gr,) make 1 pennyweight, marked ptot. 
20 pennyweights " 1 ounce, " oz, 
12 ounces ^^ 1 pound, " lb. 

The emrmtf by whkh the weight and ralue of diamonds are ealimaled, is eqaal 
to 4 /-r A<m». 

Cm. I. The ttmndMrd of Wefghta and Ueoaures is different In different conn- 
tries and in different Sinles uf the Union. ' In 1834, the Government of the United 
Bttttes adopted a uniform standard, for the iise of the severul custom bouses and 
other purposes. Blnce that, inuny of the States have adopted the eame. 

S. 'i'be Mtandard mnit of H^eyf^^t adopted by the United StaUi, is the Troy Pomd 
of Uie United States Mint, which is equal to22j\"^^^ cubic inches of distilted 
Witter, at its maximum density, the barometer standing at 30 inches, and is iden* 
ticiU with tho Im|>erial Troy pound uf Eiiglnnd, established by Act of Parliament, 
A. D. 1836.* The muxiuium den«ity of water is at the temperature of about 40° 
Fahrenheit.— 0/mf(e<X'« PhUosoplty. 

3. Troy Weight was formerly Uised in weighing articles of every kind. It was 
intriiduced into Europe from Cairo in £g>pt, about the time of the Crusades, in 
the J2th ceiiiury. Some suppose its itaiue was deriveil from Troyet^ a city ia 
Prance, which first adi»ptt;d it ; others Ihiiils it was derived I'rum Truynuvant^ Uia 
former name of JLiOuddn.t 

AVOIRDUPOIS WEIGHT. 

149« Avoirdupois Weight is used in weighing groceries and 

coarse articles ; as sugur, tea, coti'ee, batter, cheese, flour, hay, 

&c., and all metals^ except gold and silver. Its denominations 

are tonsy hundreds^ quarters^ pounds^ ounces^ and drams, 

16 di*ams (dr.) make 1 ounce, marked os, 

16 ounces " 1 poand, " lb, 

25 pounds " 1 quarter, " qr, 
4 quarters, or 100 lbs. ^^ 1 hundred weight, ewt. 

20 hundred weight " 1 ton, marked T, 

QuKST.— 148. To what is Troy Weight Applied? What are its denomina- 
Uon«? Repeat the Table. Obs. Whi'U wns Troy Weight iiilruduced into £u- 
ropel From what was its mime derived? Do uli the Stalett have the same 
Btaiiduid uf weights and meusures? What is the etanduid unit of weight adopted 
by the Goveriiineiit of the Uniied Slates ? 149. lu what is Avoirdupois Weight 
used 1 What are Ha denominations ? Repeat the Table. 

* Has&ler on Weights and Measures, p. 10. Also, Reports of the Secretary of 
the Treasury. March :M, 1831 ; and June 20th, I8:i'i. 
f Uiod^M Arilbmeao, Art itii, Alao, NorUni A.metteuiiBftvWw^NoV.'aLV.N. - 
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Ob8. J, The Avoirdupois Pound of tbe United States^ to eqnal to 37i^^^ cubic 
inches of distilled natcr, at tbe maximnni density, and at 30 inches barometer. 
It is determined from the Troy pound, by the legal proportions of 5760 grains, 
which constittite the Troy pound, to 7000 grains Troy, which oonslitate the avoir, 
dupois pound.* That is, 

5760 grains Troy make 1 pound Troy. 
7000 grains « " 1 pound Avoirdupois. 
437i grains »* " 1 ounce ** 

27ii grains ** «*» 1 dram * 

S The British Imperial Pound Avoirdupois Is defloed to be tbe weight of 
^T?tVA cubic inches of. distilled water, at the temperature ot 9af* fUunBobeit, 
when the barometer stands at SO^.f 

3. Formerly it was customary to allow 113 pounds for a hundred weight, and 
SS pounds for a quarter ; but this practice has become nearly or quite obsolete. 
The laws of most of the Slates, as well as general usage, call 100 ItM. a hundred 
uieight, and S5 lbs. a quarter. 

iu estimating duties, and weighing a few coarse articles, qs iron, dye-woods, 
and coal at the miupB, 1J2 lbs. are etill allowed for a hundred weight. Coal, 
however, is suM in cities, at 100 lbs. for a hundred weight. 

4. Orost Weight is the weight of goods with the boxes, casks, or begs which 
contain them, and allows 1 12 lbs. for a hundred weigliL 

Jfet weight is the weight of goods only, and allows 100 lbs. for a hundred 
weighL 

Jfate. — The term Jlvoirdvpoiii^\% thought by some to be derived (Vom the 
French avoir du poidt, a phrase signifying to have weight Others think it is 
Irom avoirs^ the ancient name of gooda. or ehatulsy and poido signifying weight in 
the Norman dialect.^ 

apothecaries' weight. 

150f ApotJiecaries' Weight is used by apothecaries and phy- 
•icians in mixing medicines. Its denominations are poundB^ 
ounces, drams, scruples, and grains, 

20 grains (^r.) make 1 scruple, marked se.^ or 3. 

3 scruples " 1 di'am, " dr.^ Or 3. 

8 drams " 1 ounce, ** oz., or §. 

12 ounces " 1 pound, " ft. 

QtJKsT.— Point to an object that weighs an onnc<». A pound. Obs. HoW is the 
Avoirdupois pound of tlie United States determined? How many ponnds were 
formerly nllDwed for a hundred weight ? For a quarter ? What is gross weight t 
Net weight ? 150. In what is Apothecaries* Weight used ? What are its dencnn 
inatiuns? Recite the Table. 

* ReportB of Secretary of Treasury, March 3d, 1833; Jtme SO, 1833. AlMk 
Ooogressional Documents of 1833. 
t Hind'H Arithmetic, Art. 223. 
% Adams* Report oik Weight and Measures; also, Hiitfl?% MV\!ba&ieMA» 
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Obs. I. Hm poand and oaoee in this weight are (he mum m the TVvy pomd 
«Bd aanob. Hie only dUfereaee between Apothecaries* aod Troj weight, is In 
the divui&ms and MubdictMiam* of the Mmce. 

S. Drugs and me di c ines are aold at wholesale hj avirdufns weight 

LONG K£ASURE. 

151 • Long Measure is used in measuring length or dutaneei 
indy^ withoat regardlo hreadth or depth. Its denominations 
are league^ mUet^furloitgs^ rode, yards^/eet, and ineheg. 

12 inches (in.) make 1 foot, marked/^. 

3 feet " lyard, " yd. 

6| yards, or IBJ feet " 1 rod, perdi, or pole, " r.orj>. 
-40 rods " 1 farlong, " fur. 

8 furlongs, or 320 rods " 1 mile, " m. 

Smiles "^ 1 leagne; "■ L 

60 geographical miles, or I, i deirreo ^ deaoro 

691 statute miles f 1 degree, deg.or 

8 60 degrees make a great circle, or the circumference of the earth. 

JVtffe.— 4 inches make 1 hand ; 9 inches, 1 span; ]8 inches, 1 cobit; 6 feet, 1 
dthom ; 4 rods or 100 links, i chain ; 25 links, 1 rod , 7^^^ inches, 1 link. 

The chain is commonly used in measariog roads and land, aud is called Omm- 
ta^M Ckainj fn»m the name oT iis inTentor. 

A knot, in sea phrase, answers to a wmutietU vt getgrmfkiul mile. 

Obs. 1. The aHamdard mmU of I^tmgtk adopted by the UniUd States^ is the Tmrd 
of 3 feet, or 36 inches, aud is identical with the British Imperial Yard. It is 
made of brs«s, and is determined from the scale of Troagfaton,* at the tempera- 
tare uf 6-?^ Fahrenheit For the method of determining llie gtmitdmrd unit of 
lenfth adup'ed4>y Great Britain, France, and the State of New York, see Higbor 
Aritlunotic, Arts. 256, 37X 

Sl Ifons Ueaaure is freqoenUy called /near, or lineal measora. Fannerly the 
fncfa was divided into 3 bmHegetrtu; hot the barleyconi, as a measore, baa be- 
eome obsolete. 

The in^ is commonly divided either into et/rkUks or temiks ; soiiietimes, how- 
ever, it is divided into twdfth*^ which sre called lime*. 



QiTKsT.— OA«. To what are the apothecaries' ounce and pound eqoal T How 
■re drugs and medicines bobght sod sold ? 151. In what is Long Heasnre used 1 
What are its denominations ? Recite the IVible. Draw a line an Inch long upon 
the blackboard. Draw one a foot, and ancAber a yard !oi^. How long is yoor 
dericf Yoar teacher's table? Bow wide? How long is the sebbol room? How 
wide ? Obs. Wbst is the sundard unit of Length adopted by the United Ststanl 
What isliong Measorofroqaently called? 

•▲oelebntedbigitahaitiik * 



Abts. 151-153.] vuiCBXBS. li^ 



CLOTH MEASURE. 

152« Cloth Measure is used in meastiring doth^ laee^ and all 
kinds of goods which are bought or sold by the yard. Its de- 
nominatioDs are eUs^ yards^ quarters^ naiU^ and inches. 

2 J inches {in.) make 1 nail, marked na. , 

4 nails, or 9 in. "1 qnarter of a yard, " qr. 

4 quarters ' " 1 yard, " yd. 

8 quarters, or f of a yard " 1 Flemish ell, " FLe, 

6 quarters, or 1 J yard " 1 English ell, ** E.e. 

6 quarters, or 1\ yard- " 1 French ell, ** F. e. 

. Obs. Ctoik moware is a species of Ung meesure. The ymrd Is the same in 
both. Cloths, laces, &&, are bought aod sold by the linear yard wllhoat regsi4 
to tlieir width. £Us are seldom used. 

SQUARE MEASURE* ' 

153* Square Measure is used in measuring eur/aces^ or things 
whose length and breadth are considered without regard to 
heighth or depth ; as land, flooring, plastering, &c. Its denom- 
inations are aeres^ roodif equa/re rods, square yards, square feet, 
and square inches. 

144 square inches (sq. in.) make 1 square foot, marked sq./t 

9 square feet "1 square yard. ^ sq.yd. 

80 J square yards, or) ^ < square rod, u ^ - 

272J square feet f /( perch or pole, ^ ' 

40 square rods ** 1 rood, '^ B. 

4 roods, or 160 square rods** 1 acre ** A. 

640 acres " 1 square mile, ^ JL . 

JW>t«.~16 sqoare rods makl 1 square chidn; 10 square chains, or 100,000 
square links, make an acre. Flooring, roofing, plastering, ^., are frequently 
estimated by the *' square" which contains 100 square feet 

Ob8. 1. A gquare is a figure wbf eh has four equal sides, and all its angles rigks 
angles, as seen in the following diagram. Hence, 



QuKST.— 153. tn what is Cloth Measnre used t What are its denominations 1 
Repeat the Table. Obs. Of what is cloth measure a species? What is the kind 
of yard by which cloths, laces, &e., are bought and sold? 153. To what use is 
Square Measure applied ? What are its denominations 1 Recite the Table. 
Oba. What is a square 1 Draw a square upon the blackboard. 
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2. A Squv hek In a ■qoare, wboee sides are each 
a limear inch in length. 

A Square Foot is a square, whose sides are eseh a 
liner foot in length, and is equal to 144 square inches, 
or the product of 12 in. x 12. 

A Square Yard is a sqnare, whose sides are each 
a linear yard, ur three linear feet in length, and is 
equal to 9 square feet, or the product of 3 ft x 3 aa 
represented In the adjscenl figure. Hence, 

3. The ara$, of iqumret, and all right-angled parailelograwt$y is found kjl mulU' 
flying tJU length by the "breadth. 



2ft. 


x3=lsg,9d. 





















CUBIC MEASURE.- 

154* Cuhie Measure is used in measnring solid bodies, or 
tkings which have lengthy hreadth, and thickness^ such as tim- 
ber, boxes of goods, the capacity of rooms, &c. Its denomi- 
nations are tons^ eords^ cubic ya/rdSj cvJbicfeet^ and cubic inches, 

1728 cubic inches {cu. in.) make 1 cubic foot, marked cu. ft, 
27 cubic feet " 1 cubic yard, " cu, yd, 

40 feet of round, or ) 
50 ft. of liewn timber J 
42 cubic feet 



16 cubic feet 

8 cord feet, or) 
128 cubic feet { 



1 cubic yard, 

1 ton, 

1 ton of shipping, 
1 foot of wood, or ) 
a cord foot, ) 

1 cord, 



71 

r. 

e.ft. 

a. 



Obs. 1. A pile of wood 8 feet long, 4 fiBet wide, 
«nd 4 f^t high, contains 1 cord. For, 8 x 4 x 4=128L 

S. A Cube is a solid biidy bounded by six equal 
*quareM. It is often called a Aezoedron. Hence, 

A Cubic Inch is a cube, each of whoie sides is a 
yuare inch, as represented by the adjoining fls^ur^ 

A Cubic Foot is a cube, each of whose sides is a 
square foot. 

A Cubic Yard is a cube, each of whose sides is a 
iquare yard, and is equal to 27 cubic fiBet,oi the pro- 
duct of 3 ft. x 3 x 3. Hence, 



3yi.x3x3=Tete. yrf! 



P.-' ■ - 


^=^l--^ 



/ 



y 



QuKsT.— What is a square inch ? A sqnare foot? What is a square yard ? 

Draw a square inch ; a square foot ; a square yard. 154. To what use is Cubic 

Measure applied ? What are lis denominaaons 1 Recite the Table. Obs, What 

cube f What is a cubic inch ? A cubic foot ? Draw a cubic inch upon the 

ikboard. What is meant by a ton of rouud timber 1 
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3. The solidity of a eube^ and all bodies fuming aix aides porpendieulmr to sack 
otAer^ is found by multiplying^ the lenffth, breadth avd thickness together. 

4. The Cubic Ton is chiefly used fur estimaiiug ibecaHage and transportation 
of timber. By n ton of round timber ia mi iiiit, such a quantity of timber in its 
rough ornatural state, as when hewn, will make 40 cubic feet, and to supposed 
to be equal in weight to 50 feet of hewn timber. 

Tlie cubic /on, (formerly called loads) is by no means an accurate or uniform 
•tandnrd of estimating weiglit; for, differeat kinds of timber, are of very dUEsr- 
aut degrees of density. 

WINE MEASURE. 

]55« Wine Measure is used in measuring wine^ dleohol^ nuh 
lasses^ oil^ and all other liquids except beer, ale, and milk. Its 
denominations are Ums^ pipe»^ hogsheads, gallons^ quart$^ pinti^ 
and gillt. 



4 gills (gi.) make 1 pint, 


] 


marked p^. 


2 pints " 1 quart, 




u 


qt. 


4 quarts " 1 gallon, 




C( 


gal 


81| galloM " 1 barrel, 




u 


bar. or hbl 


42 gallons /* 1 tierce, 




u 


tier. 


68 gallons, or 2 barrels " 1 hogshead, 


a 


hhd. 


2 hogsheads " 1 pipe or 


butt, 


u 


Pi^ 


2 pipes " 1 tun, 




u 


tun. 



Obs. The standard "unit of Liquid Measure of the United States^ to the Wins 
Oallon, which contains 231 cubic inches, and is equal to d^nnr poi^i^ *vo''<^^ 
pois of dlstilied water, at the maximum density. 

BEER MEASURE. 

156« Beer Measure is used in measuring heer^ ale^ and mUh 
Its denominations are hogsheads^ barrels^ gallons^ qum'tSj pints* 

2 pints (pt.) make 1 quart, marked qt. 

4 quarts " 1 gallon, ** gal. 

86 gallons " 1 barrel, ** bar. or bbl. 

11 barrels, or 54 gals. " 1 hogshead, " hhd. * 

Obs. The beer gallon contains 282 cubic hiches. In many places milk is meas- 
ured by wine measure. 

Qi7KST.~I55. In what is Wine Measure used 1 What are its denominations f 
Becite the Table. Obs. What is the standard unit of Liquid Measure of the 
United States? How many cubic inches in a wine gallon ? 156. In what is Beer 
Measure used? What are its deuominationa? Becite the Table. Obs. How 
many cubic inches in a beer gallon ? 
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DBY MEASURE. 

157« Dry Meature is nsed in measuring pra^n, /ru«f, uiUy 
^. Its denominations are ehaldrom, quarters^ JnufheUy peehi^ 
quarUy and pinU, 

% pints {pt.) make 1 quart, marked qt. 

8 quarts " 1 peck, " pK 

4 pecks, or 82 qts. ^^ 1 bushel, ^ hu, 

8 bushels " 1 quarter, " qr. 

82 bushels ^ 1 chaldron, " cA. 

Obi. 1. Tn England, W bnsbeb of coal make a chaldron. 
. 8, Th« aUmdari unit of Dry JTMtiir* of the C7mUrf SttOta la tlM lf««dU»ti^ 
Bu»ktly which contains 3150|^ cubic inches, and is equal to Tl-f^^^ pounds 
avoirdtipolB of distilled water, at the maximum density. 

3. The Winchester bushel is so called, because the standard meaanre was for- 
merly kept at nrincketter, England. By statute, it is an upxight cylinder^ 18^ 
IdcIms in diameter, and 8 inches deep. 

TIME. 

158« Tims 19 a measured portion of duration. It is natu- 
rally divided into days and years; the former being caused bjr 
the revolution of the Earth on its axis, the latter by its revo- 
lution round the Sun. Its denominations are centuries, yearSf 
months, weeks, days, hours, minutes, and seconds. 

60 seconds (sec,) 
60 minutes 
24 hours 

Tdayg 

4 weeks 

12 calendar months, or ) 
665 days, 6 hrs., (nearly) > 

13 lunar mo», or 52 weeks 
100 years 

Obs. 1. Time is measured by docks, watches, chronometers, dials, hour- 
glasses, &c 



QuKST.— 157. To what use is Dry Measure applied ? What are Its denomina- 
tions? Repeat the Table. Oh». What is the standard unit of Dry Measure 
adopted by the gOTemment? 158. What is Timef How is Time naturally di- 
Tided ? How are the former caused? How the latter? What are its <f 
—•ions 1 Repeat the Table. Ob». How is Time measured 1 



make 1 minute, 
" Ihour, 
" Iday, 
" Iweek, 
^^ 1 lunar month, 


marked min. 
" hr. 
" d. 
" to*. 
" mo. 


" IcivUyear, 


« yr. 


« lyear, 
" 1 century, 


" yr. 
" cm. 
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S. A etvil year it a legal or common jmr ; a pericid of time eetablished by gor- 
emment for civil or common purpooes. The civil year it ofton called Julian 
year, from tbe Em|)eror Jalfus Caesar, who adapted the toUndar of the civil yeu 
to tlie supposed length of the solar year, by adding I day to every fourth year. 

3. A solar year ia the time in which the earth revolves rumid the aan, aud con- 
taini 385 dnys, 5 hours, 48 minutes, and 48 seconds. 

4. A leap year, sometimes called bissextile^ containa 366 days, and oeewv once 
in four years. 

It ia caused by tbe exoeaa of 6 honra, which tbe civil year oontalna above 305 
da} a, and is so called becauae It leaps wruns over one day more than a oommun 
year. Tbe odd day Is added to February, becauae It ia the ahorteat month. 
Every leap year, therefore, February has 29 days. 



month, baa 31 dayi^ 

M 31 <i 

M 30 u 
« 3j « 
u 30 N 

«* 31 « 
tf 31 u 

" 30 «* 

« 31 " 

« 30 « 

tt 31 tt 

Tbe numlier of days in each month may be easily remembered from the ftl* 
lowing Unea: 

HThir^ days bath September, ' 
April,. June, and November ; 
February twenty-efght alone, 
All the reat have tbirt>«one; 
Except in Leap year, then ia tbe iim«» 
When February baa twenty-nine**' . 

JITofe.— The terms Ssptemher, October^ Jfovemher^ and 2>ee«aifter, which In our 
year denote the aiaU, tenCA, c/cveaM, imd twdftk montha, are derived Arom the 
Latin numerals aeptem^ octOy novemy and deeem^ signifying «ev«», eighty nine, ten. 

This discrepancy uroae in thia way: Tlie Romans, from whom tbe nameaof the 
months were borrowed, originally divided the year into but ten months, com- 
mencing with March and ending with December \ consequently, the numerals 
septem^octOfnovemjdeeemyyten correctly employed in denoting the last four 
months of their year. 

At length they added January and February to tbe number of months, and 
commenced tbe year with January, while they retained the former names of the 
other months. Thus, the commencement of -the year being set back two months^ 
March became the third month, instead of the^r«t aa previously ; September the 
ninths instead of the seventh ; October the tenths instead of the eighth^ &c 



The following are the 


namesofthelScalend 


days in each: 




' 


January 


(Jan.) 


ArH 


Febrnaiy, 


(Feb.) 


second 


Harch, 


(Mar.) 


third 


April, 


(Apr.) 


fourth 


May, 


(May) 


fifth 


June, 


(June) 


sixth 


July, 


(July) 


seventh 


Auguat, 


(Aug.) 


eighth 


Septembeiv 


(Sept.) 


ninth 


October, 


(Oct.) 


tenth 


November, 


(Nov.) 


elevenU 


December, 


(Dec) 


twdfth 



QuB8T.<-Wbat is a civil year? A aolaryeart A leap year 1 How is leap 
year cauaed? To which month is the odd day added? Name the cuteodar 
Vionths, and the number of days in each t 
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Table shotoing the number of days from any day of one month 
to any day of any other month within a year. 



From 


Jan. 


Feb. 


M.r.lApr. 


245 


June. 


1 July. 


Aug 

153 


Sept 

122 


Oct. 

92 


Not. 

61 


Dec. 
31 


To Jan. 


366 


334 


306 275 


214il84 


" Feb. 


81 


365 


337 


306:276 


245 


216 


184 


163 


123 


92 


62 


" March 


59 


28 


366 


334i804 


273 


243 


212 


181 


151 


120 


90 


" April 


90 


69 


31 


365 


336 


304 


274 


243 


212 


182 


151 


121 


» May 


120 


89 


61 


30 


366 


334 


304 


273 


242 


212 


181 


161 


" June 


151 


120 


92 


61 


31 


366 


335 


304 


273 


243 


212 


182 


" July 


181 


150 


122 


91 


61 


30 


365 


334 


303 


273 


242I212 


" Aug. 


212 


181 


163 


122 


92 


61 


81 


865 


334 


304 


278243 


^* Sept. 


243 


212 


184 


163 


123 


92 


62 


31 


365 


386 


304274 


" Oct. 


273 


242 


214 


183 


153 


122 


92 


61 


30 


366 


334 


304 


" Nov. 


304 


273 


245 


214 


184 


163 


123 


92 


61 


81 


366 


335 


" Dec. 


834 


308 


276 


244 


214 


183 


153 


122 


91 


61 


30 


365 



To And the number of days fh>m any day of one month to the tame day of any 
other mouth, look in the upper line for the nunUk of the jEr«t date^ aud at the/«^ 
Hand fur the mouth of the xecond date ; the number of day»between the two datoi 
is found in the angte formed ry the iutersectiou of these columns. Thus, if we 
wish lo know the number of days from May 2i8t to July 2l8t, look at the top for 
May, thea at the left side for Juiy, and tracing these lines to the puiut of into* 
section, we find 6J, which I9 the number of days between the two dates. 

Wlien tlie dny of the month is different in the two dates, this difference must 
be added to or eubtractci] irom the tabular number, according as the attend ditfe 
is greater or less ihtm the flrsL Thus, from the 7ifa of November 10 the SUth of 
June, the number of days is 2li'+ 13, or 225. The numtier of days from the 15Ui 
of October to the lOth of March, is 151—5, or 146. 

In leap years, if the end of February is included in the time, 1 day must be 
added to the tabular number. 

When the time exceed* 1 year, 365 days must be added for each year. 



CIRCULAR MEASURE. 



159« Cweular Measure i& applied to the divisioDs of the 
circle, and is used in reckonings latitude and longitude^ and the 
motion of the heavenly bodies. Its denominations are circlet^ 
$igns^ degrees^ minutes^ and eeconds. 



60 seconds (") 
60 \niiiutes 
80 degrees 
12 signs, or 360° 



make 1 minute, marked ' 
" 1 degree, " ° 
" 1 sign, " «. 

" 1 circle, " c. 



QuBST.— 159. To what is Circular Measure applied 1 What are its denomioft' 
tiouMf Bepeat the Table. 
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Obs. ]. CircaUur Measure is often called 
Angular Measurtj and is ehiefly used by 
astronomers, iiavigalun, aod surveyors. 

S. The circumference of every circle 
is divided, or supposed to be divided, 
into 36(1 equal pai ts, called degreea^ as in 
the subjuiued figure. ^ 

3. Siuce a degree is ^|^ part of the cir- ^ 
•nmfereoce of a circle, it is obvious that 
its length must depeud on the 4120 or 
magnitude of the circle. Thus, a degree 
of longitude is the 360th part of the dis- 
tance round the earth, which is very dif- 
ferent from the 360lh part of the circum- 
ference Of ibe adjoining ciicle. 

AVte.— The term minute^ is from the Latin «iit«tiiiR, which signifles a small 
part. The term geeondj is an abbreviated expreesioo for aeeand minutes, or 
minutes of the secand order. 




270° 



MISCELLANEOUS TABLE. 

159«a. The foUowiDg denominations not inclnded in the 
preceding Tables, are frequently used. 



12 nnits 

12 dozen, or 144 

12 gross, or 1728 

20 units 
66 pounds 

100 pounds 

80 gallons 
200 lbs. of shad, or salnuHi 
196 pounds 
200 pounds 

14 pounds of iron, or lead 

21 f stone 
8 pigs 



niake 1 dozen, (doz,) 

' " 1 gross. 

" 1 great gross. 

" 1 score. 

" 1 firkin of butter. 

'* 1 qaintal of fish. 

^^ 1 bar. of fish in Mass* 
"1 bar. in N. Y. and Ot 

" 1 barrel of flour. 

" 1 barrel o£>pork. 

" 1 stone. 

" Ipig. 

" 1 fother. 



Qm. Formerly 112 pounds were allowed for a quintal 



Qvz»T.—Ob», What is Circular Measure sometimes called? By whom is U 
chiefly used ? luto what is the circumference of evei y circle divided ? On what 
does the lengih of a degree depend 3 I59.a. How mai»y units roalce a dozen? 
How many dozen a grots 1 A great grosaf Uow many unita make a score 1 
Pounds a firkin 1 
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PAPBB AND BOOKS. 

159«l^. The i»rms folio^ quarto, octavo, &o., applied to books, 
denote the number of leaves into which a sheet of paper ib 
folded. 

24 sheets of paper make 1 quire. 
20 qnires " 1 ream. 

2 reams "1 bundle. 

5 bundles '^ 1 bale. 

A sheet folded in two leaves, is called 2l folio. 
A sheet folded in four leaves, is called a quarto, or 4to. 
A sheet folded in eight leaves, is called an octamK^ or 800. 
A sheet folded in twelve leaves, is called a duodecimo, 
A sheet folded in sixteen leaves, is called a 16mo. 
A sheet folded in eighteen leaves, is called an l^mo, 
A sheet folded in thirty-two leaves, is called a Z2mo, 
A sheet folded in thirtj-siz leaves, is called a d6mo. 
. A sheet folded in forty-eight leaves, is called a 4&tno, 

\S%%c. Previous to the adoption of Federal money in 178(J, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

In New England currency, Virginia, Keu-) 

tucky, Tennessee, Indiana, Illinois, Mis-V 6 shil. make |1. 

80uri,.and Mississippi, ) 

In New York currency, North Carolina, > g *^.| j^-t-^ ai 

Ohio, and Michigan, ' > * 

In Pennsylvania currency. New Jersey, Del- > ^^ ^^ make t\ 

aware, and Maryland, - S ' 

In Georgia cursency, and South Carolina^ 4s. 8d. make |1. 
In Canada currency, and Nova Scotia, 5 shil. make |1. 

Obs. At the time Federal money was adopted, the colonial currency or HUm of 
credit issued by the eo^oniefl, had more or less depreciated in value. TItis depre* 
dation being greater in some colonies than in others, gave rise to the different 
values of the State currencies, 

QuKST.— 159.6. When a sheet of paper is folded in two leaves, what is it 
called ? When in four leaves, what ? When in eight ? In twelve 1 In sixteen? 
In eighteen ? In thirty-six f 159.e. Previous to the adoption of Federal Money, 
in what were accounts kept in the U. S. ? How many shillings make a dollar in 
N. E: currency ? In N. Y. currency ? In Penn. currency ? In Geors^ cxxmaej T 
in Caaadti currmofi 



159^^ 169U?.J HUMBKR8. 




ALIQUOT PABT8 OF 


♦1 


L IN FEDERAL MONI^T 


*j 


60 cents =5 $J. 




12^ cents = 


$i. 


SS^cents ==: $^. 




10 cents = 


$^ 


25 cents = $1 




8J cents = 


»tV- 


20 cents := $}. 




6J cents = 


«1V. 


16| cents == ${. 




5 cents = 


$^. 
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PARTS OF $1 IN NEW YORK OURRENOY. 



4 shillings =$|. 

2 shillings 8 pence=$^. 
2 shillings =$|. 



1 shilling 4 pence =$^. 
1 shilling =$J. 

6 pence =$iV- 



PARTS OF $1 IN NEW ENGLAND OURRENOY. 



8 shillings =$1 


1 shilling =$}. 


2 shillings- =$}. 


9 pence =$1. 


i shil. and d pence=$|. 


6 pence =$A. 


ALIQUOT PARTS OF STERLING MONEY. . 


10 shillings =£i. 


Is. Sd. =£^. 


6s. 8d. =£J. 


1 shilling =^A» 


5 shillings =£i. 


6 pence = J shilling. 


4 shillings =£}. 


' 4 pence =^ shilling. 


8s. 4d. =£i. 


8 pence =| shilling. 


2s. 6d. =£J. 


2 pence =i shilling. 


2 shillings =£Jjy. 


1 penny =^ shilling. 



ALIQUOT PARTS OF A TON. 



10 hundred ]hs.=^ ton. 
6 hundred lbs.=J ton. 
4 hundred lbs.= j ton. 



2 hundred 2 qra.=| ton. 
2 hundred lbs. =^ ton. 
1 hundred lbs. =^jfU>xu 



ALIQUOT PARTS OF A POUND ATOIRDUPOIS. 

8 ounce8=| pound. 1 2 ounce8= J pound. 
4 ounces = J pound. I 1 ounce =^ pound. 

ALIQUOT PARTS OF TIME. 



6 months =1 year. 
4 months = J year. 
8 month9=| year. 
2 months =^ year. 
li month ={ year. 
J J month = J year. 
1 month =3^ year. 



15 days= J month. 
10 days=J month. 

6 days = J month. 

5 days=^ month. 

8 days=^ month. 

2 days=yV month. 

1 day =2^ moiid(^« 
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REDUCTION. 

160* Redijotion is the process of changing Compound 
Numbers iYoxw one denoniination to another, withont altering 
their value. It is of two kinds, Descending and Ascending, 

Reduction Descending is tlie process of reducing higher de* 
nominations to lower, as pounds to shillings, &c. 

Beduction Ascending is the process of reducing lower denom« 
nations to higher^ as farthings to pence, pence to shillings, &c, 

Ex. 1. Reduce £2, 13s. 6d. 2 far. to farthings. 

Suggestion. — To reduce . the pounds to Operation, 

shillings, we multiply them by 20, because £ *. d. far. 
20s. make £1 ; for it' there are 20s. in £1, in 2 13 6 2 
£2 there must be twice as many, or 40s., ^**- io £l. 
and adding the given shillings (13) makes 53 shillings. 
63s. We next reduce the 53s. to pence, by _1?^- ^^ ^^' 
multiplying them by 12, because 12d. make 642 pence. 
Is., and adding in the given pence (6), we 4 far. in Id. 

have 642d. Finally, we reduce the 642d. 2570 far. Ans. 
to farthings, by multiplying them by 4, be- 
cause 4 far. make Id. and adding in the given farthings (2), 
we have 2570 far. That is, £3, 13s. 6d. 2 far.=2570 farthings. 

161 • Hence, we derive the following general 

RULE FOR REDUCTION DESCENDING. 

Multiply the highest denomination given hy the number re* 
fuired of the next lower denomination to make ojte of this 
higher, and to the product add the given number of this lotcer 
denomination. Proceed in this manner with each successive 
denomination, till you come to the one required, 

Obs. Reduclion Descending^ it will be observed, coasistB in 9vecesgiv0 multh 
plications^ and may with prupriety be called ReducUtm by JUultiplication. 

2. Reduce £3, 2s. 5d. to pence. Ans. 749. 

QnKST.— 160. What is Reduclion? Of how many kinds is it? What is R»> 
duction Desceiiditig 1 Reduction Aeceuding? Explain the solution of the first 
example from your slate. How are pounds re<luced to shillings ? Why multi* 
ply by 20? How reduce shillings to pence? Why? How pence to farthiugs? 
Wbyl 161. What is the rule for Reduclion Descending? Ob», WMch of tba 
ibodAmeotal rules ia empioyed In Reduction Descending ? 
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8. How many pounds in 2570 farthings? 

Suggestion. — This example requires Operation, 

lower denominations to be reduced to 4:)2 570 ta r. 
higher, and therefore belongs to re- 12) 642d. 2 far, over, 
duction amending. To reduce the 2|0) 5|3s. 6d. over, 
farthings to pence, we divide them £2, 13 s. over, 

by 4, because 4 far. make Id.; for if Ans. £2, ISs. 6d. 2 far. 
4 far. make Id., in 2670 far. there 

mast be as many peuce as 4 is contained times in 2570, which 
is 642 and 2 far. over. We next reduce the 642d. to shillings, 
by dividing them by 12, because 12d. make Is. Finally, we 
reduce the 53s. to pounds, by dividing them by 20, because 20s. 
make £l. Therefore 2570 far.=£2, 18s. 6d. 2 far. 

162* Hence, we derive the following general 

RULE FOR REDUCTION ASCBNDING. 

Divide the given denominatien hy that number which it tahe» 
of this denomination to make one of the next higher. 

Proceed in this manner with each successive denomination^ till 
you come to the one required. The last quotient^ with tlie several 
remainders^ will he the answer. 

Proof. — Reduction Ascending and Descending muttially prove 

each other, 

Obs. ]. Each remainder i8 of the tame denomination as the dividend fkt>m 
which it arose. (Art. C6. Obs. i.) 

S. Reduction Ascending^ it will be observed, ounsisU lA tuccetMiv divisimu^ 
and may with propriety be called HedtuUfpn bp Dioition, 

4. Reduce 4237 feet to rods. 

Suggestion. — Having reduced the Operation. 

feet to yards, we have 1412 yds, and 1 8) 4237 feet, 

ft. over. We next reduce the yards to 5^)1412 yds. 1 ft. over. 

rods, by dividing them by 5|. In 2^ 

dividing by 5^, we reduce both the 11 )2824 half yd. 

divisor and dividend to halves; then 250 r. 4 3'ds. over, 

performing the division, the result is Ans. 256 r. 4 yds. 1 ft. 

Qfkst. — Explain the i>oliilion of the third example fh)m your slate. How are 
farthings reduced to pence? Whyt How reduce pence to shillings? Why? 
How shillings lo pounds 1 Why? 163. Wliat is the rule for RHducUon Ascend- 
ing? Haw is Reduction proved 1 Obs. Of what denomiiialioa U each remaiA> 
der ? Which of the Aindamental rules is employed \ii BM^xaucNkoti K»R»QA^S9i> 
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268 rods, and 8 rem. (Art. 141, Obs.) Now this 8 rem. is half 
yards, and is equal to 4 whole yards. (Art. 162. Obs. 1.) 

Suggestion, — Reverse the opera- Proof. 

tion ; that is, redace the rods to yds., 2)256 r. 4 yds. 1 ft 
by multiplying them by 6^ ; (Art. 6J 

134.a.) tiien reduce the yards to 1284 

feet, and the result is 4237 feet, 128 

which is equal to the given num- 1412 yards, 
ber of feet. The work is therefore 8 

correct. Result 4237 feet. 

5. In £85, 4s. 6d. how many pence ? Am, 8454d. 

6. In 57600 far., how many pounds ? Am, £60. 

7. In £43, 128, how many shillings? - 
6. In 217 shillings, how many farthings t 
9. In 1176 pence, how many pounds? 

10. In 12356 farthings, how many shillings? 

11. In £675, how many farthings? 

12. In £84, 16s. 7^., how many farthings? 

13. In 25256 pence, how many pounds? 

14. In 56237 farthings, how many pounds? 

15. In £425, 9s. 7^., how many farthings ? 

16. In 411 lbs., 2 oz. 8 pwts., how many pennyweights? 

17. In 715 ounces, how many grains 1 

18. In 10 lbs. 5 oz. 6 pwts., how many grains? 

19. In 512 p^ts., how many pounds ? 

20. In 2156 grains, how mmy ounces ? 

21. In 35210 grains, how many pounds? 

22. Heduce 425 pounds 8 oz. 5 drs. Avoirdupois, to drama 

23. Heduce 36 cwt. 2 qrs. to pounds. 

24. Heduce 35 tons, 7 cwt. 15 lbs. to ounces. 

25. Heduce 3 quarters, 15 lbs. 10 oz. to drams. 

26. Heduce 875 ounces to pounds. 

27. Heduce 1565 pounds to hundred weight. 

28. Reduce 1728 drams to pounds. 

29. Reduce 5672 ounces to hundred weight. 

30. Reduce 15285 pounds to tons. 

81. Reduce 8526720 drams to hundred weight. 

82. How many drams in 170 lbs. Apothecaries weight! 
38. How many scruples in 156 pounds ? 
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84. How many ounces in 729 scrnples? 

85. How many poands in 1260 drams ? 

86. In 896 rods, 8 yds. 1 ft., how many feet? Aub. 14794ft 

87. In 46 furlongs, how many inches ? 

88. In 1584 feet, how many rods ? Ans, 98 rods. 

89. In 9728 inches, how many rods ? 

40. In 26400 feet, how many miles? 

41. In 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 in., how many inches ? 
48. In 750324 inches, how many miles? 

44. How many inches in the circumference of the earth! 

45. How many inches in 845 yds. cloth measure ? 

46. How many nails in 63 Flemish ells ? 

47. How many nails in 81 English ells ? 

48. Reduce 5t>S quarters to yards. 

49. Beduce 7 j24 nails to French ells. 

50. Beduce 6208 nails to English ells. 

61. In 1766 square rods and 19 yards, how many feet? 

62. In 66 acres and 3 roods, how many square feet? 
68. In 1275 square miles, how many ^cres ? 

64. How many square rods in 26640 feet? 

65. How many acres in 1866 roods ? 

66. How many acres in 21181 65j yards? 

67. How many square feet in a table 21 feet long and 6 feet 
wide? An», 126 sq. ft. (Art. 153. Obs. 8.) 

68. What is the area of a garden, which is 18 rods long and 
15 rods wide ? Ans, 270 square rods. 

59. How many square feet in a floor, 18 feet long and 17 
feet wide? 

60. How many square yards in a ceiling, 20 feet long and 18 
feet wide ? ^ 

61. What is the area of a field, which is 86 rods long and 25 
rods wide? 

62. How many acres are there in a piece of land, 80 rods 
long and 48 rods wide t 

68. In 75 cubic feet, how many inches? 

64. In 87 tons of round timber, how many inches? 

66. In 28124 cubic feet, how many tons of hewn timber? 

66. In 16568 cubic feet of wood, how many cords? 

67. In 66 cords of wood, bow many cubic f<Mt>\ 
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68. How many cnbio inches are there in a box, whose length 
is 80 inches, its breadth 18, and its depth 15 inches? 

69. How many cubic inches in a block of marble, 43 inches 
long, 18 inches broad, and 12 inches thick? 

70. How many cubic feet in a room, 16 feet long, 15 feet 
wide, and 9 feet high ? 

71. How many cubic feet in a load of wood, 8 feet long, 4 
feet wide, and S^ feet high ? 

72. How many cubic feet in a pile of wood, 16 feet long, 6 
feet wide, and 5 feet high ? How many cords ? 

73. How many cords of wood in a pile, 140 feet long, 4| feet 
.wide, and 6| feet high ? 

74. In 4624 gills, how many gallons wine measure ? 

75. In 24260 quarts, how many hogsheads ? 

76. How many pints in 15 hogsheads, and 20 gallons? 

77. How many gills in 40 bar. 3 gals. 2 qts. of wine ? 

78. How many barrels of beer in 5000 pints? 

79. How many hogsheads in 7800 quarts of beer? 

80. How many quarts in 25 hhds. and 7 gals, of beer? 

81. How many pints in 110 gals. 3 qts. and 1 pt. beer? 

82. Reduce 536 bushels, and 3 pecks to quarts. 

83. Reduce 821 quarters to pints. 

84. Reduce 6912 pints to bushels. 

85. Reduce 85600 quarts to bushels. 

86. In 15 days, 6 hours, and 9 min., how many seconds t 

87. In 366 days and 6 hours, how many minutes ? 

88. How many seconds in a solar year ? 

89. Allowing 365 d. 6 h. to a year, how many minateshas a 
person lived who is 21 years old? 

90. How many hours in 568240 seconds ? 

91. How many weeks in 8568456 minutes? 

92. How many lunar months in 6925600 hours ? 
^ 93. How many years in 56857200 hours? 

' 94. How many years in 1000000000 seconds? 
/ 95. In 75 degrees, how many seconds ? 
■ 96. In 8 signs, and 15 degrees, how many minntes t 

97. In 12 signs, how many seconds? 

98* In 86860 seconds, how many degrees? 

99. In 567800 minutes, how many signs? 

100. In 25000000 seconds, how many signs? 
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101. A etationcr bought 25 doz. slates at 9 pence apiece: 
how many pounds staling did they come to ? 

102. A company of 15 persons spent 29 guineas and 6s. for a 
supper .' hew many shillings apiece did the supper cost them ? 

103. A farmer sold 12 cows for 5| guineas apiece, and took 
his pay in sheep at 22 shillings a head : how many sheep did 
he receive ? 

104. Bought a quarter of heef, weighing 2 cwt. and 17^ lbs., 
at 7 pence a pound : what did it amount to ? 

105. What will a load of hay containing 1 ton and lY cwt. 
amount to, at li dollar a hundred? 

106. A silvei-smith having 7 lbs. 8| oz. of silver, made it into 
tea spoons each weighing 2.'y oz., which he sold for 7 eighths 
of a dollar apiece. How many spoons did he make ; and how 
much did they come to? 

107. How many dollars can be made out of 50 lbs. 9 oz. of 
silver, allowing 412| grains to a dollar? 

108. How many eagles of standard weight and purity, can 
be made out of 100 lbs. 10 oz. of gold ? How many half eagles ? 
How many double eagles ? 

109. Kequired to reduce 5 m. 6 fur. 23 rods, 5 yds. and 8 in. 
to inches, and prove the operation. 

110. Reqnired to reduce 8 ra. 5 fur. 26 rods, 8 yds. ft. 8 
in. to inches, and prove the operation. 

111. What will 4 acres, 2 roods and 15 rods of land cost, at 
2\ dollara a i-od ? 

112. If you count 65 per minute, how many can you count 
fa 6 weeks, 4 days, and 5 hours ; allowing 6 days to a week and 
10 hours to a day? 

113. If a pendulum vibrates 65 times per minute, how many 
times will it vibrate in 253 days, 16 hours? 

114. A grocer bought 1^ tons, 9 cwt. 2 qrs. and 18 lbs. of 
butter, which lie packed in firkins : how many firkins did it 
require ? * 

115. A farmer having 5 hhds. 1 bbl. 16 gals; of cider, put it 
up in bottles holding 3 pints each : how many bottles did it 
take? 

116. How many yards of carpeting a yar^ wide, will it take 
to cover a floor 22 feet long and 18 feet -wide) 
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117. How many aoree are there in a field 865 rods long, and 
66 feet wide? 

118. How many square yards in the four sides of a room 18 
feet long, 17^ feet wide, and 14^ feet high I 

119. How many square yards of plastering will it take to 
cover the foor sides and the ceiling of a room 18 feet square, 
and 15 feet high ? 

120. How many yards of muslin 8 qrs. wide, are equal to 86 
yds. hrocatelle, which is 1^ yard wide? 

121. How many yards of silk 3 qrs. wide, will 51 yds. of 
cambric line, which is 1^ yd. wide 7 

122. What will it cost to pave a street 8 m. 115 rods long^ 
and 2 rods wide, at 15^ dollars a square rod? 

126. A man having 15 acres and 60 rods of land, laid it out 
in lots each containing 12 sq. rods, and sold the lots at $350 
apiece : how much did he realize for his land ? 

124. What is the worth of a pile of wood 18 ft. long, 1(^ 
ft. high, and 9i wide, at 3J dollars a cord ? 

125. How many tiines will a wheel of a railroad car, 9 ft. in 
oircu inference, turn round in going 1500 miles ? 

126. How long would it take a cannon ball, flying at the 
rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles ? 

127. The velocity of light is 11875000 miles per minute, and 
it takes 8 minutes for it to pass from the sun to the earth : how 
far from the sun is the earth ; and how many weeks would it 
take a man to travel this distance, traveling 30 miles an hour) 

128. How many bricks will it take to pave a side walk 75 
feet long and 8 feet wide, each brick being 8 inches long and 
4 inches wide 1 

129. How many suits of clothes can be made from 648 yards, 
allowing 4 yds. 2 qrs. to a suit ? 

180. Allowing 1 shingle to cover 24 sq. inches, how many 
shingles will be required to cover the roof of a house 50 feet 
long, the rafters on each side being 2% feet long ? 

131. In a township 6 miles square, how many farms are 
there of 160 acres each? 

132. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walk are 1 foot 
thick, the bricks 8 in. long, 4 in. wide, and 2 in. thick? 
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FRACTIONAL COMPOUND miMBERS. 

I63» In order that one concrete nnmber may properly be 
said to be a p<irt of another, the two numbers must necessarily 
express objects of the same hind^ or objects which can be re- 
duced to the same hind or denomination. Thus, 1 penny is ^j^ 
of a pound^hut 1 peni^r cannot properly be said to be part of 
2kfoot^ or of a y«ir; for, feet and years cannot be reduced to 
pence. So 1 orange is | of 5 oranges ; but 1 orange cannot be 
said to be I of 5 apples, or 5 pumpkins ; for apples and pump- 
kins cannot be reduced to oranges. 

Case I. — Beducing Compound minibert to fractions qf higher 
denominations, . 

Ex. 1. Reduce 7s. 6d. to the fraction of £1. 

Suggestion. — ^The object of this exam- Operation. 

pie is to find what part of 1 pound, Ts. 6d. is 7s. 6d. 

equal to. But in order to find what part 12 

one number is of another, the numbers 90 pence, 

must be reduced to the sam>e denomina- J ^^ o^}^~^i^^* 
tion. (Art. 163.) Now 78. 6d.=90d., ^^' ^^iTiOr^f 
and £1 =240d. The question therefore resolves itself into this : 
What part of 240d. is 90d. The answer is 3%, which reduced 
to its lowest terms, is £|. In the operation, we reduce the 7s. 
6d. to pence, (the lowest denomination mentioned,) for the 
numerator, and £1 to pence for the denominator. Hence, 

164* To reduce a compound number to the fraction of a 
higher denomination. 

First reduce the given compound number to the lowest denom-' 
{•nation mentioned for the numerator ; then reduce a unit of the 
denomination of the required fraction to the same denomination 
as the numerator^ and the result will he the denominator. 

On. When the giren namber containt bat one dmiominaiion, it of coune re- 
qairee no redaction. ' 

If the given number contains a fhiction, the denominator of the fVaction is the 
lowest denuminntion mentioned. Thus, in Rfs., the lowest denomiimtion la 
fourtAs of a shilling ; in 2| far., the lowest denomination iBj^fUu uf a farthing. 



QuBST.— 163. When may one concrete number be said to be a part of another T 
164. Bow ia a GosBpoand number reduced to a fraction of a higjiar d<i>iMWwi\iii>Vitift\ 
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8. Bedaoe 88. 7d. 2 far. to the fraction of £1. 

^n*. £5}},orAV 
8. Redace 9d. 8 far. to the fraction of Is. 

4. What part of a bushel is 3 pecks and 5 qts. ? 

5. What part of a i^eck is 6 qts. and 1 pt. ? 

6. What part of a gallon is 8 qts. 1 pt. and 3 gills t 

7. Wha^ part of 1 gallon b 1 pt. and 1 gill ? 

8. What part of 1 hogshead is 15 gals, and 3 qts. ? 

9. What part of 1 ton is 5 cwt. and 2 qrs. ? 

10. What part of 1 hundred weight is 2 qrs. and 7 lbs.? 

11. What part of 1 quarter is 1 lb. and 5 oz. ? 

12. What part of 1 mile is 45 rods 2 yds. and 2 ft. 1 
• 18.* What part of 1 mile » 10 fur. and 35 rods ? 

14. Wiiat part of 1 league is 2 m. 1 fur. and 1 r.f 

15. What part of 1 yard is 2 qrs. and 3 nails ? 

16. What part of £l is 7d. 8 lar. ? Ans. £^^\. 

17. What part of £l is 3 Jd ? Ans. £^\'jf. 

18. What part of £l is 6J shillings ? Am. £gj, 

19. What part of 1 day is 2^ hours ? 

20. What part of 1 day is 4 h. and 8 J min.? 

21. What part of 1 hour is 8 min. and 40 sec. ? 

22. What part of a week is 1 hour and 15J sec. ? 

23. Wliat part of a hundred weight is 1 pound and 6| 02,! 

24. What part of 1 ton is | of a pound? 

25. What part of 1 hogshead is 16 J of a gallon ? 

26. Wljat part of 1 gallon is 3 qls. 1 pt. and 3| gills? 

27. What part of 80 days is 11 days 8 hours and 14 min.? 

28. What part of 6 tons is 1 ton 11 cwt. and 16 lbs. ? 

29. What part of 4 yards square is 4 square yards ? 

80. What part of i of a square yard is ^ of a square foot 1 

81. What part of 4 cubic yards is 4 cubic feet? 

82. What part of j of a cubic yard is j of a cubic foot? 

83. A young man having £17, 16s. 8d., spent £5, 68. 7d. in 
dissipation : what part of his money did he si)end? 

34. A man having 8 tons, 5 cwt. 16 lbs. of flax, sold 1 ton, 
T cwt. 19 lbs. : what part of his flax did he sell ? 

35. From a cask of vinegar containing 48 gals. 8 qts., a gro- 
cer sold 19 gals. 2 qts. and 1^ pints : what part of the whole 
cask did he sell ? 



\ 
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Cask II. — Bei^ueing fraetiaru of higher deruminatimi to 
whole nunU>ers of lotoer denominations. 

Ex. i: Bedace { of £1 to shillittgs and pence. 

Suggestion, — 3 eighths of £l is the same Operation, 

as 1 eighth of £3. Kow, reducing the na- £^ 

merator £3, to shillings, and dividing it ?2 

by the denominator 8, the result is 7s. and 8)60s. 

4 remainder, or Js. Next, reducing the ^^' ^^d 4 rem. 

numerator ds. to pence, and dividing again ^ 1^ 

by the denominator 8, the quotioDt is 6cL 8)48d. 

The quotients Ts. and 6d. form the answer ^d« 

requu-ed. That is, | of £l=7s. 6d: flence, -4««» Ts. 6d. * 

1S5* To reduce & fraction of a higher denomiostion to toTiole 
nombera of lower denominations. 

Reduce the numerator of the given fraction to the next lower 
denomination, and divide the result by the denominator ; then 
reduce the remaivder to the next lower denomination stiU, and 
divide hy the denominator as hrfore. 

Proceed in this manner with -each remainder, and the several 
quotients wiU he the whole nurhbera required, 

2. Reduce | of £1 to shillings. Am. 12s. 
- 8. How many shillings and pence in £{ ? 

4. How many shillings, &c., in £|? 

5. In f of 1 week, how many days, hours, &c.? 

6. In Y?, of 1 day, how many hours, minutes, &c. 7 

7. JReduce f of 1 league to miles, &c. 

8. Beduce ^ of 1 mile to furlongs. &c. 

9. Reduce i^ of 1 hundred weight to quarters, &o. 

10. In ^ of 1 ton, how many hundred weight, &c. ? 

11. In f of 1 bushel, how many pecfti,. quarts, &c.? 

12. Beduce ^ of a squaro mile to acres, rods, yards, and 
feet. 

13. How many cubic feet in { of a cord ? 



QuBiT.^169. How l8 a fraction of a higher denominatftan ndnoed to whda 
BViDben of lower denominaliooa T 
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Oaas in. — Bedueing fraetiom of higher ienominatiom to 
fro/GtMM of loui0r denominationi. 

14. Reduce ^ j^ of £1 to the fraction of a penny. 

Analym. — Since £1 is equal to 208., it Operation, 

is plain that j\^ of £1 is eqnal to ^\^ of £1 numerator.. 
208., which is ^^. Again, since Is. is 20 

eqnal to 12d., ^^. must be eqnal to ^-^ 20s. 

of 12d. which is fjjd. or |d. In the ope- _2? 
ration, we redaee the nnmerator of the 240d. 

given fraction to the denomination re- '^''^ viir^- ^^ v^ 
qnired, which is pence, and the result placed over the given 
denominator forms the fraction required. Hence, 

1C6« To reduce a fraction of a higher denomination to the 
fraction of a lower denomination. 

Beduee the given numerator to the denomination of the f«- 
quired fraction^ and place the result over the giten denominator, 

Om. ]. This procesi to the same In principle as reducing a tokol^ componnd 
Uamber to a lower denomination. (ArL 161.) 

8. When faclore common to the numerator and denominator ooenr, ibe opera- 
tion may be shortened bycaaceling those (actors. ;Art. 136.) 

15. Beduce 71^,^ of £1 to the fraction of a farthing. 

« , ,. 3X20X12X4 >X^0X^^X^ ,. . 
Solutron.- = ^,^^0^, =i fer. Ane. 

16. Reduce jl^ of 1 week to the fraction of a day. 

17. Cljange ry\y of 1 mile to the fraction of a rod. 

18. Change 1^ of 1 rod to the fraction of a foot. 

19. Change ylJ^ of 1 yard to the fraction of a nail. 

20. Change -primnr of 1 ton to the fraction of a pound. 

21. What part of a seeond is rnfenr ^^ » ^ay * 

22. What part of a pint is ^^ o^a bushel? 

23. What part of a square foot is rrmv ^^ ^^ acret 

24. What part of a cubic faot is fA? ^^ ^ ^^^^ ' 



^loBST.^ieO. How is a fttiotton of a bigfaer denomination redooed to thbttfn^ 
(xa of a lower danomiaation Y 0A«. How maj the openlion be «»*ftftfiiftA | 
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Cask W.—Bedueing fraotiom qf lower dmofM/nationt to 
frcLctiom of higher denominations, 

Ex. 1. Bednce | of a penny to the fraction of a pound. 

jlnaZ^M8.~-Sinoe 1 penny is ^ of a OpertUion. 

Bhilling, it is plain that f of Id. is equal £1 

to f of ^a. which is /^s. Again, since 20 

1 shilling is ^ of a pound, ^. must 208. 

be equal to ^ of £jV» which is £^^ or J^ 

Xjlr- In the operation we reduce £1 240d. 

to the same denomination as the given ? 

fraction, (thirds of a penny), and the re- ^20 

«ilt 720, placed under the given nu- -^*'*' ^» ^^ ^liww 

merator, forms the fraction required. Hence, 

167* To reduce a fraction of a lower denomination to the 
fraction of a higher denomination. 

Beduce a unit of the denomination of the required fracUofk 
to the same denomination as the given fraction^ and the renUi 
win he the denominator, 

Or^ divide the given fraction hy the same numbers asinrif 
dvcing whole compound numbers to higher denominations. 

Osi. 1. This Cue isaimilar in.prioeiplo to Case flrst. 

S. When fitctora commoa to the numerator and denominator uocor, the opctsp 
tkin may be skortaied by cSkeeling thoae fiictora. (Art. i36.) 

2. Beduce | of a pint to the fraction of a bushel. 

8. Beduce 4 of a farthing to the fraction of a pound* . 

4. What part of a pound Troy is f of a tpcam t 

5. What part of a ton is | of an ounce f 

6. What part of a mile is -^ of a foot? 

7. What part of an acre is J of a square footf 

8. What part of a cord is | of a cubic foot f 

9. What part of a hogshead is f of a pint ? 

10, What part of 2 square yards is | of a squave yard, t 

11. What part of ^ of a square yard is | yard square t 

QoB«r.r— 167. How Is a fraction of a lower deDomioaaon reduced to thunpt 
Uaa of • hlghir T Oft«. How maj the'operatlon be ahoitttudl 
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COMPOUND ADDITION. 

167ta. Compound Addition is the process of uniting two or 
more compound numben in one mm. 

1. What is the snm of £4, 9s. 6d. 2 far. ; £3, 128. 8d. 3 far.; 
and £8, 68. 9| pence? 

Suggestion, — Write the nnmbers Operation. 

under each other, pounds under £ ». d. fwr. 

pounds, shillings under shillings, &c. 4 " 9 " 6 " 2 

Then beginning with the lowest de- 8 " 12 " 8 " 3 

nomination, we find the sum is 6 far., q // g // 9 // ^ 

which is equal to Id. and 2 far. over. Am. 16 " 9 " " 2 
Write the 2 far. under the column of 

farthings, and carry the Id. to the column of pence. The sum 
of the pence is 24, which is equal to 28. and nothing over. 
Place a cipher under the column of pence, and carry the 2s. to 
the column of shillings. The sum of the shillings is 29, which 
is equal to £1 and 9s. over. Write the 98. under the column 
of shillings, and carry the £1 to the column of pounds. The 
sum of the pounds is 16, which we set down in full, as in sim- 
ple addition. (Art. 29.) The answer is £16, 9s. Od. 2 far. 

168t Hence, we derive the following general 

RULE FOB COMPOUND ADDITION. 

I. Write the numbers so that the same denominations shaU 
stand under each other. 

n. Beginning at the right hand, add each column separately j 
and divide its sum by tike number required to maJce one o/' the 
next higher denomination.. Setting the remainder under the 
column addedy carry the quotient to the next column, and thus 
proceed as in Simple Addition. (Art. 23.) 

Pboof. — The proof is the same as in Simple Addition, 

Obs. 1. Compound Addition is the eame in principle as Simjde Addition, and 
the reasons of the rule are the same. The apparent difference between them 
arises from the fact, that in simple numbers, the ratio of increase being 10, ire 

QuKBT.— 167.0. What is Ck>mpomad Addition? 168. How do you writd com- 
pound numbers for addition? Where do you begin to add, and liow proceed ? 
Bow is Compound Addition preyed? Obs. Does Compound Addition differ in 
piinctple from Simple Addition ? From whatdoea !he apparent tdiffsrenceaiiMf 
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always carry for 10; bat in cumpound numbers, the ratio of increase being 
irregrular, we carry for different nambers. In each, however, we always carry ttir 
that number whicb it takes of the order or denomination addtdt to mal^e mm in 
the next higher order or denomination. 

2. What is the sum of £10, 68. 7d.; £18, 128. lOd.; £5, Ss. 
4d. ? Ans, £34, 2s. 9d. 

(3.) (4.) (5.) 

£ *. d. fan*, £ s, d, £ «. d 

6 7 4 2 10 15 8 21 18 10 

6 7 1 16 11 1 6 11 

12 15 6 25 18 9 85 12 T 





(6.) 






(7.) 




(8.) 


». 


oz.pwt. 


gr. 


oz. 


pwL 


gr. 


lb, oz. pwt. 


5 


8 16 


7 


16 


12 


8 


12 6 15 


7 


9 6 


12 


11 


6 


7 


19 7 


10 


6 15 


10 


10 


13 


8 


1 8 16 


21 


a 4 


5 


6 





1 


28 8 11 



9. Add 7 lbs. 9 oz. 16 pwts. 10 grs.; 8 lbs. 10 oz. 8 pwts. 
9 grs. ; 8 lbs. 3 oz. 1 pwt. 4 grs. 

10. A maa bought a coach for £35, 128. ; a horse for £27, 
8s. lOd. ; a harness for £7, 16s. ltd. : what did the whole cost ? 

11. A merchant bought of one dairy-man 5 cwt. 11 lbs. 6 
ounces of butter ; of another, 3 cwt. 15 lbs. 9 oz. ; of another, 
7 cwt. 6 lbs. 10 oz.: how much did he buy of all? 

12. Bought of one man 73 lbs. of wool; of another 96 lbs. 
6 oz. ; of another, 135 lbs. 11 oz. ; of another, 320 lbs. 9 oz.; 
of another,. 642 lbs. 3 oz. : how much was bought in all ? 

13. A man sold to one customer 2 tons, 62 Jbs. 10 oz. of 
hay; to another, 5 tons, 40 lbs. 12 oz.; to another, 3 tons, 70 
lbs. 6 oz. : how much did he sell to all ? 

14. A man wove 7 yds. 3 qrs. 2 na. of cloth in 1 day; the 
next day, 6 yds. 1 qr. 3 na. ; the next, 8 yds. 3 qrs. 1 na; ; the 
next, 5 yds. 2 qrs. 3 na. : how much did he weave in all ? 

15. Bought several pieces of cotton ; one contained 26 yds. 
1 qr. 2 na. ; another, 80 yds. 2 qrs. ; another, 29^ yds. 3 na.; 
another, 32 J yds. 1 na. : how many yards did they all contain f 

16. A hotel-keeper bought at one time, 15 bu. 2 pks. 3 qts; 
of oats ; at another, 10 bu. 1 pk. 2 qts. ; at another, 2QJ bu. 6 
qts. ; then, 18| bu. 5 qts. : how much did he buy in all t 
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17. Bonght 4 loads of wheat ; the first containing 23 biL t 
pks. 5 qts. ; the second, 20| bn. 6 qts. ; the third, 26| bo. ; the 
fourth, 21} bn. 7 qts. : how many boshels did they all con- 
tain? 

18. What is the snm of 16 m. 8 far. 16 r. ; 26 m. 1 fnr. 83 
r.; 10 m. 8 for. 22 r.; 45 ra. 7 fur. 20 r. ? 

19. A merchant bonght 8 casks of oil ; one held 2 hhds. 30 
gals. 2 qts. ; another, 8 hhds. 10 gals. ; another, 1 hhd. 13 gals. 
1 qt. : how mnch did they all hold ? 

20. Sold several lots of wine, in the following quantities; 1 
pipe, 1 hhd. 21 gals. 2 qts. 1 pt ; 2 pipes, 11 gals. 8 qts. 1 pt; 
8 hhds. 16 gals. 2 qts. ; 8 pipes, 10 gals. 2 qts. 1 pt: how 
much was sold in all f 

21. A mason plastered one room containing 45 square yards, 

7 ft 6 in. ; another, 25 yds. 6 ft 95 in.; another, 88 yds. 4 ft. 
41 in. : what was the amount of his plastering? 

22. Sold 10 A. 85 r. 10 sq. ft. of Utnd at one time; at an- 
other, 8 A. 10 r. 15 ft ; at another, 18 A. 16 r. 23 ft : what 
was the amount of land sold ? 

28. A merchant received several boxes of goods ; one con* 
tained 16 cli. ft. 61 in. ; another, 25 ft. 81 in. ; another, 20 ft 
18 in. ; another, 88 ft. 72 in. : how many cnbic feet and inches 
did they all contain ? 

24. One pile of wood contains 10 c. 88 ft 39 in. ; another, 
15 c. 56 ft. 73 in.; another, 30 c. 19 ft 44 in.; another, 17 
c 84 fl. 21 in. : how mnch do they all contain? 

25. Find tlie sum of 16 lbs. 6 oz. 5 drs. 2 sc. 9 grs. ; 25 Ibt. 

8 oz. 7 drs. 1 sc. ; and 45 lbs. 3 oz. 2 drs. 2 sc. Apothecaries* 
weight. 

26. Frndthesumof 45m.2|fur.l7r.5yds. 2ft.9in.; 43 m. 
6J fur. 4 yds. 1 ft. 8 in. ; 89 m. 16 r. 3 yds. 2 ft. 5 in. 

27. Add together 17 leagues, 2 m. 3 J fur. 36 r. 11^ ft ; 19 L 
1 m. 7J fur. 28 r. 151 ft.; 26 1. 2 m. 3 fur. 2 r. 14 ft. 

28. Add together 23 years, 2 mos. 8 wks. 5 d. ; 68 yrs. 3 
mos. 2 wks. 8 d. ; 60 yrs. 4 mos. 1 wk. 6 d. ; 49 yrs. and 4 d. 

29. Add together 145 acres, 85 sq. r. 25 sq. yds. 7| sq. ft ; 
123 A. 65 sq. r. 28 sq. yds. 8 sq. ft ; 84 A. 110 sq. r. 16 sq. 
yds. 6| sq. ft. 

80. Add together 7 curcles, 8 s. ir», 18', 48" ; 4 cir. 8 a. 21% 
82', 54"; 18 dr. 9 s. 11% 17', 89^. 
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ADDITION OP FRACTIONAL COMPOUND NUMBERS. 

1. What is the sum of £}, {s. and Jd ? 

Svggestion.—'We first reduce the frac- First Method, 

tioii8 to whole numbers of lower denomi- £|=^8s. 4d. a far^ 

nations, (Art. 165,) then*adding them as }8.=0s. Id. 2 farl 

m tlie preceding rule, the result is Ss. 6d. jd. =08. Od. 1 j ^ far^ 

8 J far. which is the answer required. Ana. Ss. 6d. 81 far. 

Or, we may reduce the given fractions 
to the same denomination, viz: fractions of Second Method, 
apennj; £i=5Jid.; i8.=-V-d.^d.=Jd.(Art. ^F=VJ«^ 

166.) Then, reducing these fractions to a ' -r=frJ. 
common denominator as in the margin, 1=AV 

and adding them, the sum is ^Jr^-^ which Sum^s^^j^, 

being reduced to whole numbers, gives Am, 8s. 5d. 8^ far. 
the same result as before. Hence, 

168*a. To &dd fractional compound numbers. 

Reduce the given fractions to whole numbers of lower denom^ 
inations, then proceed as in compound addition. 

Or, reduce the given fractions to the same d-encmination, then 
proceed as in adding common fractions. (Art. 127.) 

Obs. The result will be the same, whether the giren fractions are reduced to 
fractious of lower deiiomiiiatiuns, or to higher. 

2. Add £J, fs. Jd. £J, ^s. Am. £1, 4s. 4d. 8^ f. 

8. Add f lb. to § oz. f pwt. 4. Add ^ oz. y^^ pwt. f gr. 

6. Add I ton, | cwt. | lb. 6. Add f cwt. f lb. \ oz. 

7. Add I m. to I of 5 J fur. 8. Add 7f in. 2| ft. 6^^ r. 

9. Add i yard } na. J in. 10. Add f in. 4 na. | yd. 
11. Add 5 acrdvf rood -^ r. 12. Add -^ sq. r. f yd. f ft. 
13. Add 4f cord to J cu. ft. 14. Add J cu. yd. to 2|icu. ft 
16. Add I hhd. wine, 8? gals. 1\ qt., and J hhd. \ of 6| gals. 

16. Add { bu. fj pk. % qt. J pt. ; V^ bu. i pk. f qt. \ pt. 

17. Add f of V^ day, § of 4 hr. i^ of ^ min. and f of 2| sec. 

18. Bought two remnants of silk, one containing j yd. \ qr. | 
na., jind the other J yd. | qi\ \ na. : how much did both contain? 

19. How many pounds in a load of hay which weighs J ton 
2|qrs. andl7|lb9.? 

QcxBT.— IC&o. How add t'ractiobul compuund uumbera 7 
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COMPOUND SUBTRACTION. 

168t&. Compound Subtraction is the process of finding the 
difference between two compound numbers. 

Ex. 1. From £15, 7s. 6d. 3 far., subtract £6, 48. 8d. 2 far. 

Suggestion. — We write the less nnm- Operation, 

ber under the greater, pounds under £ s. d, fan 

pounds, shillings under shillings, &o., 15 " 7 '^ 6 '' 3 

and beginning with the lowest denorai- Q " 4:^' 8 "2 

nation proceed thus: 2 far. from 3 far. Ans, 9 " 2 " 10 " 1 
leave 1 far. ; set the 1 far. under the 

colamn of farthings. Next, 8d. cannot be taken from 6d. ; we 
therefore borrow as many pence, as it takes to make oTie of the 
next higher denomination which is shillings; and 12d. added 
to 6d., make 18d. Now 8d. from 18d. leave lOd. But aince 
we borrowed we must carry 1 to the 4s. which makes 5s., and 
6ft. from 7s. leave 2s. Finally, £6 from £16 leave £9. The 
answer therefore is £9, 23. lOd. 1 far. 

169t Hence, we derive the following general 

RU1>B FOR COMPOUND SUBTRACTION. 

I. Write the less number under the. greater^ so that the same 
denominations may stand under each other, 

II. Beginning at the right hand^ subtract each lower number 
from the nwmber above it^ and set the remainder under the num- 
ber subtracted, 

III. When a number in the lower line is larger than that 
above it, add as many units to the upper number as it takes ib 
make ONS of the next higher denomin>ation ; then subtract as be- 
fore^ and adding 1 to the next number in the lower linCy p7'0- 
ceed as in Simple Subtraction, 

FiiOOF,~-^T he proof is the same as in Simple Subtraction, 

Ob 8. CompoundSnhtnction is the same in principle as Simple Subtraction, and 
the reasons of the rule are the same. In bi»ih cases we begin Ui subtract at the 
right hand, and when the number in the luwer line is larger than tliat above it, 



Quest.— 168.^. What is Compound Subtraction? 169. How do you write 
■upound numbers for subtraction 1 Where begin to subtract, and how pro- 

1 7 When a number in the lower line is larger than that above it, what is to 

ioue 7 liow is Com|»ound Subtraction prored 1 
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we boKTOw as many units as it takes of the order or denomlnatloii we are snln 
tractiog to make one of the next higher order or denomination ; and in both, we 
carry 1 to the next flgoie in the lower number. 

2. From £10, Ys. 4d. 8 far. take £2, 68. 9d. 2 fai. 

Ans. £8, 09. Yd. 1 far. 

3. From £15, IBs. lOd. S far., take £7, 88. lid. 1 far. 

4. From £56, Vs. 6d. 1 far., take £20, 88. lOd. 8 far. 

(5.) (6.) 

From 16T. 10 cwt. 8 qrs. 7 lbs. 125T. 7 owt. 2 qrs. 20 lbs. 
Take 8T. 6 cwt. 1 qr. 2 lb8. 96T. 9 cwt. 8 qrs. 12 lbs. 

(T.) (8.) 

From 16 gak. 3 qts. 1 pt. 2 gi. 121 hhds. 28 gals. 1 qt. 
Take 7 gals. 2 qts. pt. 3 gi. 63 hhds. 21 gals. 3 qts. 

9. Bought 2 silver pitchers, one weighing 2 lbs. 10 oz. 10 
pwts. 7 grs. ; the other 2 lbs. 8 oz. 12 pwts. 5 grs.: what is the 
difference in their weight ? 

10. A merchant had 28 yds. 8 qrs. 2 ua. of cloth, and sold 
15 yds. 1 qr. 3 na. : how much had he left? 

11. A lady bought 2 pieces of silk, one of which contained 
19 yds. 2 qrs. 1 na. ; the other 15 yds. 3 qrs. 3 na. : what is the 
difference in the length ? 

12. From 25 m. 7 fur. 8 r. 12 ft. 6 in., take 16 m. 6 fur. 30 
r. 4 ft. 8 in. 

18. A man owning 95 A. 75 r. 67 sq. ft. of land, sold 40 A. 
86 r. 29 ft. : how much had he left? 

14. A farmer having bought 120 A. 8 B. 28 r. of land, di- 
vided it into two pastures, one of which contained 50 At 2 B. 
35 r. : how much did the other contain ? 

15. A tanner built two cubical vats, one containing 116 ft. 
149 in., the other 245 ft. 73 in. : what is the difference be- 
tween them ? 

16. A man having 65 0. 95 ft. 128 in. of wood in his shed, 
sold 16 0. 117 ft. 65 in. : how much had he left? 

17. From 27 yrs. 8 mos. 3 wks. 4 ds. 13 hrs. 35 min., 
Take 19 yrs. 5 mos. 6 wks. 5 ds. 21 hrs. 20 min. 



QuBBT.— (M«« Does Compound Subtraction dilfer in principle from Simple 
BobUractionl 
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18. What is the time froip* July 4th, 1840, to March let, 
18451 

Suggestion, — ^March is the 8d month, and Operation, 

Jnly the 7th. Since 4 ds. cannot be taken Tr, mo. d, 

from 1 d., we borrow 1 mo. (30 ds.) then 4 1845 " Z" 1 

from 31 leaves 27. 1 to carry to 7 makes 8, 1840 " *l " 4 
^ut 8 from 8 is impossible ; we therefore Am, 4 " 7 " 27 
borrow 1 yr. (12 mos.) then, 8 from 16 leaves 
7. 1 to carry to is 1, and 1 fiom 5 leaves 4. Hence, 

170* To find the time between two dates. 

Write the earlier date under the later^ placing the years on tJis 
le/ty the number of the month next^ and the day of the month on 
^ righty then subtract as in the preceding rule, (Art. 169.) 

Ob8. 1. Hie number of the month it easily determined by redEontng firom Jan- 
vary, the Ist month, Feb. the 2d, &c (Art 158. Obs.) 

St. Tu finding the time between two dates, and in casting interest, 90 days sie 
considered a month, and 13 months a year. 

19. What is the time fi-om. Oct. 15th, 1835, to March 10th, 
1842? 

20. The Independence of the United States was declared 
July 4th, 1776. How much time had elapsed on the 25th of 
Aug. 1845? 

21. A note dated Oct. 2d, 1840, was paid Dec. 25th 1843: 
how long was it from its date to its payment? 

22. A ship sailed on a whaling voyage, Ang. 25th, 1840, and 
returned April 15th, 1844: bow long was she gone ? 

28. From 268 m. 3 fur. 2 r. 10 ft. 3 in., take 149 m. 6 fur. 
7 r. 12 ft. 5 in. 

24. From 160 deg. 18 statute m. 210 r> 3 yds. 1 ft., take 68 
deg. 26 m. 305 r. 4 yds. 2ft.. 

25. From 275 A. 21 r. 18 yds. 4 ft. 81 in., take 112 A. 65 r 
28 yds. 5 ft. 130 in. 

26. From 367 A. 2 roods, 8 r. 25 ft., take 175 A. 8 roods, 
25 r. 210 ft. 



QuKST.—lTO. How do yon find the time between two dates 1 Oht, In finding 
time between two dates, and in easting interest, how maqy di^ are oonaidend 
A monih ? How many munttis a year Y 
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SUBTRACTIOK OP FRACTIONAL COMPOUND NUMBERS. 

I. From f of a poand sterling, ^ke f of a shilling. 
Suggestion, — We first reduce the fractions First Method, 

to whole numbers of lower denominations, £f :=138. 4d. 
then subtracting as in the last rule, the result- |8.= Os. 9d. 
h 12s. 7d., which is the answer. Ans. 128. 7d. 

Or, we may reduce the given frao« Second Method, 

tions to the same denomination, £f=*5*-s.=-V^. . 
then to a common denominator, and J8.=i-\s. 
as in the margin, and subtracting -Vt""~A=W®' ^' ^^T^* 
the less numerator from the greater, Am, 12y\s. or 12s. 7d* 
the result is -^s. whose value is 
123-^jS. or 12s. Yd. the same as above. Hence, 

170«a. To subtract Fractional Compound Numbers. 

Beduce the given fractions to whole numbers of lower denomi* 
nations^ then proceed as in Compound Subtraction, 

Or^ reduce the given fractions to the seme denomination^ then 
proceed as in subtracting common fractions, (Art. 129.) 

2: From £f, f s., take £f, Js. Ans, 9s. Id. 

3. From Js. take Jd. 4. From |s. take IJd. 

5. From ? ton take ^^ cwt. 6. From } cwt. take | oz; 

7. From | mile take ? rod. 8. From :^ yd. take 4 ft- 

9. From ^ acre take /^ rod. 10. From J sq. r. take f sq. y. 

II. From f c. take ^ cu. ft. 12. From || cu. y. take | J in. 
13. From if hhd. take H gal. 14. From } gal. take f pt. 

15. From f of } hhd. wine take 8^ gallons. 

16. From J of f ton of hay take 12} lbs. 

17. From J of | of a week take 1 day and 2^ hours. 

18. A merchant having a piece of cloth containing 27| yds. 
SSJ qrs. 2| na. sold 16 J yds. 1| na*. : how' much did he have left? 

19. A man having 45^ acres 39| sq. rods of land, sold 19J 
acres, 13^ rods : how much did he have left? 

20. A grocer bought a hogshead of oil containing only 51 j 
gals. 2^ qts. and 1| pts.: how much had leaked out? 

auKST.— 170.0. How fubtract fractional compo\ui<iwnsaM(i%% 
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COMPOUND MULTIPLIOATIOK 

171* €cmp&und Multwlieation is the process of finding 
the amoant of a compoum nmnb&c repeated or added to itself, 
a given namber of times. 

Ex. 1. What will 5 yards of broadcloth cost, at £3, 88. 6d. 
8 far. per yard ? 

Suggestion, — Writing the multiplier Operation, 

under the lowest denomination of the £ «. d.far. 

mnltiplicand, we proceed thus : 6 times 2 " 3 " 6 " 8 

8 far. are 15 far., which are equal to 3d. 5 

and 3 far. over. Write the 3 far. under Ans, 10 " 17" 9 "3 
the denomination multiplied, and carry 
the 3d. to the next product. 5 times 6d. are 80d. and 8d. 
make 33d., equal to 2s. and 9d. Set the 9d. under the pence^ 
and carry the 2s. to the next product. 6 times 3s. are 15s. and, 
2s. make 17s. Set the 17s. under the shillings. Finallj)5 
times £2 are £10. Ans, £10, 178. 9d. 3 far. 

172« Hence,^ we derive the following general 

RULE FOR COMPOUND MULTIPLICATION. 

Beginning at the right hand^ multiply each, denomination of 
the multiplicand hy tJie multiplier separately^ and divide its pro- 
duct by the number required to make one o/ the next higher de- 
nomination^ setting down the remainder and carrying the quo- 
tient as in Compound Addition, 

Ob8. When the multiplier is a eomposite number, we may first multiply by ons 
of its factors, then Ibis product by another, and so on, tiil we have muliipiied by' 
ail its factors ; the hist product will be the answer. 

2. Multiply £5, 7s, 8d. 2 far. hy 18, using its factors. 

£ 8. d./ar. 
Suggestion.— The factors of 18 are 6 6 " 7 " 8 " 2 

and 3 ; we therefore firsJt multiply by 6, ^ 

. and that product by 3. 82 " 6 " 3 " 



Ans, 96 " 18 " 9 " 



QuKST.— 171. What is C!ompound Multiplication? 172. What is the rule for 
dompound Multiplication 1 Obs. How proceed when the multiplier ia a oom* 
Poalte aamherl 
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8. What will 5 horses cost, at £26, lOs. 6d. apiece t 

4. A company of 6 persons agreed to pay £31, 5s. 8d. apiece 
for their passage from Hambnrg to New York : what was the 
expense of their passage ? 

5. What cost 9 yards of cloth, at ISs. 9f d. per yard ? 

6. What cost 6 pipes of wine, at £9, 78. 8 Jd. apiece t 

7. What cost 8 cows, at £5, 10s. 6d. apiece? 

8. In a solar year there are dQ6 days, & hrs. 48 min. 48 sec: 
how many days, hoars, &c., has a person lived who is 21 years 
old? 

9. Bought 10 silver cnps, each weighing 3 oz. 15 pwts. 10 
grs. ; what is the : weight of the whole ? f 

10. What is the weight of 72 silver dollars, each weighing. 
17 pwts. 8 grs.? ' 

11. Bought 7 loads of hay, each weighing 1 T. 3 cwt. 3 qrs. 
12 lbs. : what is the weight of the whole ? 

12. What is the weight of 20 hogsheads of molasses, each 
weighing 5 cwt. 3 qrs. 17 lbs. 10 oz. ? 

13. A man bought 9 oxen, weighing 1123 lbs. 15 oz. apiece: 
what was the weight of the whole ? 

14. A grocer bought 11 casks of brandy, each containing 64 
gals. 3 qts. 1 pt. 2 gills : how much did they all contain ? 

15. If a stage-coach goes at the rate of 5 m. 2 fur. 30 r. per 
Lour, how far will it go in 10 hours ? 

. 16. If a railroad car goes 21 m. 2 fur. 10 r. per hour, how 
far will it go in 15 hours ? 

17. Bought 12 pieces of broadcloth, each containing 27 yds, 
1 qr. 2 na* : how many yards did all contain? 

18. If a man mows *5 A. 85 sq. r. per dajr, how many acres 
can he mow in 30 days ? 

19. How many square yards of plastering will a house which 
has 9 rooms require, allowing 75 yds. 18 ft. to a room ? 

20. A man bought 15 loads of wood, each containing 1 0. 83 
fb. : how many cords did he buy ? 

21. A miller constructed 7 cubical bins for grain, each con- 
taining 216 feet 152 in. : what was the contents of the whole ? 

22. If a ship sails 2° 25' 10" per day, how far will she aailm 
20 days? 

23. Multiply 66° 42' 11" by 82. 
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24. If a brewer sells dS gals. 2 qts. 1 pt. of beer a day, liow 
mach will he sell in 24 days I , 

25. Mnltiply 40 gals. 8 qts. 1 pt. by 60. 

26. What cost 82 tons of iron, at £4, 15s. 6 J pence per ton I 

27. Multiply 83 bn. 2 pks. 5 qts. by 100. 

28. Mnltiply 9 yds. 3 qrs. 2 na., by 500. 

29. Multiply 60-T. 6 cwt. 9 lbs. by 586." 
: 80. Multiply 4 bu. 2 pks. 6 qts. by 1000. 



CQMPOUITD DIVISION. 

173* (%mpound Division is the process of ditiding cmii- 
jEWurM? numbers. 

Ex. 1. A man bought 4 bozes of sugar for £1T, 6s. 9d. : how 
much was that a boz ? 

m 

. Suggestion, — Writing the divisor on the Operation. 

left of the dividend we proceed thus: £ s. d. faiK 

4 IS contained in £17, 4 times and 1 4)17 " 6 " 9 " 
over. Write the 4 under the pounds, Ans, 4 " 6 " 8 '' 1 
and reducing the remainder £1 to shil- 
lings, add the given shillings 6, and we have 26s. Kow 4 is 
in 26s., 6 times and 2s. over. Set the 6 under the shillings, 
and reduce the remainder 2s. to pence, to which add the given 
pence 9, and we have 83d. Again, 4 is in 33d., 8 times and 
Id. over. Set the 8 under the pence, reduce the Id. to fa^ 
things, and divide as before. Am. £4, 6s. 8d. 1 far. 

174« Hence we derive the following general 

RULE FOR COMPOUND DIVISION. 

I. Beginning at the left hand, divide each denomination of 
the dividend by the divisor, and %orite the quotient Jigures under 
the figures divided, 

II. If there is a remainder, reduce it to the next lower denomi- 
nation, and adding it to th^ figures of the corresponding denomi- 
nation of the dividend, divide this number as b^ore. Thus pro- 
ceed through all the denominations, and the several quotients 
toiU he the answer required. 

QuKBT.—lTS, What l8 Compouiul DiTision? 174. Wliaft ii the rale for Omii 
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Ob8. 1. Each quotient flguro Is of th« Mine denoininattoa ■• that part of tte 
dividend from wbich it arose. 

Sl When the divisor is a eomptUe nnmber, we roaj divide first by one ftctor 
and this quotient by another, and so on till all tlie fiactors are used ; the last quo- 
tient will be the answer. (Art. 78.) 

If the divisor exceeds 13, but Is not a composite number, kmg divlsloB maj ba 
employed. (Art. 77.) 

2. Divide £274^ 4s. 6d. by 21, using its factors. 

Operation, 
Suggestion.— -The factors of 21 are 8 and ' ^ *- f^ 
7 ; we therefore divide by 8, then this quo* 8)274 4 ^' 6 
tientby7. 7)9ir_8j^ 

Ana. 18 " 1 " 2 

5. Divido £685, 178. by 81, osing long division. / 

£«.£#. 

SuggeBtiQn.^We reduce the remain- 81)685, 17 (20, 10^. 

der £15, to shiliiogs, to which we add 620 

l^be given shilliDgs, making 817, and 15 rem. 

divide as before. The remainder 78. ^Q 

may be reduced to pence and divided 817 

again, if necessary. ^^^ 

^ 7renL. 

4. Divide £7, 8s. 2d. by 8. 

6. Divide £65, 10s. 8d. 8 far. by 6. 

6. Divide £42, 178. 8d. 2 far. by 8. 

7. A man bought 6 cows for £28, 16s. 8d. : how mnch did 
they cost apiece ? 

8. A merchant sold 10 rolls of carpeting for £62, 128. 9d.: 
bow much was that per roU ? 

9. Paid £25, 10s. 6Jd..for 12 yards of broadcloth : what was 
that per yard? 

10. A silversmith melted up 2 lbs. 8 oz. 10 pwts. of silver, 
which he made into 6 spoons : what was the weight of each? 

11. The weight of 8 silver tankards is 10 lbs. 5 oz. 7 pwts. 
6 grs. . what is' the weight of each ? 

12. If 8 persons consume 85 lbs. 12 oz. of meat in a month, 
how much is that apiece ? 

QcKvr.—Obt. Of what denomination is each quotient flgurs 1 Wbaa thA 4 
vtMr is a composite number, how proceed 9 
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18. A dairy-woman packed 95 lbs. 8 oz. of batter in 10 
boxes : how maoh did each box contain 1 

14. A tailor had 76 yds. 2 qrs. 8 na. of cloth, out of which . 
he made 8 cloaksr: how mnch did each cloak contain ? 

15. A luan traveled 50 m. and 82 r. in 11 boars : at what 
rate did he travel per hoar ? 

16. A man had 285 bn. 8 pks. 6 qts. of grain, which he 
wished to carry to market in 15 eqaal loads : how mnch must 
h§ carry at a load ? 

17. A man had 80 A. 45 r. of land, which he laid out into 
86 eqaal lots : how mach did each lot contain ? 

18. Divide 685 bn. 2 pks. 4 qts. by 45. 

19. If £86; 7s. 7d. 8 far. are divided equally among 81 per- 
Bons, how much will each receive ? 



/ : APPLICATIONS OF THE COMPOUND RULES. 

175« A Bill, in bnsiness operations, is a written statement^ 
of items, with the price of each, and the amount of the whole. 
Beqnired the amount of each of the following bilk : 

London, Aug. 2'Jtli, 1852: 

1. John. Farter, Esq. ^ 

Bought of K Faekard it 0&. 
20 Bibles, gilt, at 16s. 8^d. 

12 " extra gilt, " 18s. 9d. 

8 PAradise Lost, " 9s. 6Jd. 

18 Homer, 2 vols., *' 12s. 8d. 

6 Virgil, 2 vols. " ISs.Sfd. 

Beeeived Faymenty 

H. Paokasd & Go. 

Kew Y(»k, Jan. 3d, 1858. 

2. William EaU it Co^ 















To J. (7. Carter^ Dr. 


For 20 pieces 


J silk, . 


at 


£5, 


78. 6Jd. 


• • 


it 
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£7, 


38. 8Jd. 
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i( 


linen. 


C( 


£3, 


178. 5d. 
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16 


■ u 


merino. 
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£4, 


10s. 9id. 








44 


14 


i( 


velvet, 


(4 


£9, 


188. 7fd. 
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BeceiMd 


: Fayment, 


















3. 


0. 
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Pnt the following memoranda into the form of bills, and 
find the amount of each : 

3. James Henry bought, July 1st, 1852, of 0. B. Lawrence, 
25 lbs. gunpowder, at 48. 6d.; 86 guns, at £1, 12s. 6d.; 12 
rifles, at £2, 8s. ; and 45 knapsacks, at 12s. 6d« What was the 
amount of his bill ? 

4. If you buy 27 lbs. sugar, at 7d. a pound; 86 drums of 
^gs, at 4s. 6^d. a drum ; 17 boxes of raisins, at 6s. 7d. a bo2^ 
■^^hat will be the amount of your bill ? 

6. J. Dill bought 10 doz. pair silk hose, at 4s. 8d. a pair; 16 
doz. thread ditto, at 3s. 4|d. ; 21 doz. worsted ditto, at 4s. 6 jd. : 
what was the amount of his bill ? 

6. James Gordon sold 15 acres, 2 roods, and 15 rods of land, 
at £3, 15s. 7d. per rod: what amount did he receive? 

V. Bought a piece of land 68 rods long, and 25| rods wide, 
at £6, 4s. 6d. per acre: what did it amount to? 

8. Elisha Fanning sold a customer a quarter of veal weigh- 
ing 18 lbs. 4 oz., at 8}d. per pound ; a quarter of mutton 
weighing 16 lbs. 8 oz. at 7^. ; and a saddle of venison weigh- 
ing 26 lbs. 4 oz. at Is. 7d. per pound : what was the amount 
of the bill? 

9. A drover bought 10 oxen each weighing 9 cwt. 15 lbs., at 
8^. per pound : what was the amount of his bill 1 

10. A'hardware merchant bought 43 tons, 2 qrs. 17 lbs. of 
iron, at Is. 7d. per pound : what was the amount of his bill 1 

li. A laborer dug a cellar Q2 feet long, 25 feet wide, and S^ 
fL deep, at 5|d. per cu. yard : what was the amount of his bill 

12. Bought 50 casks of molasses each containing 58 gals. S 
qts., at 2s. 6d. per gal. ; afterwards 215 gals. 2 qts. leaked out, 
and the remainder was sold at 3s. 4d. per gal. : what was the 
result of the operation ? 

13. Bought 2 cwt. 3 qrs. 10 lbs. of saltpetre, at 3s. 7d. a 
pound; 16 cwt. 2 qrs. 17 lbs. dyewood, at 4s. 6d. a pound; 5 
cwt. 1 qr. 11 lbs. indigo, at 15s. 8d. a pound: what was the 
amount of the bill ? 

14. George Spencer bought of Henry Brown, 75 yards of 
broadcloth, at 15s. 6d. per yard ; 115 yards of silk, at 7s. 6d. 
per yard; 263" yards of bombazine, at 4s. 7d. per yard; 325 
yards of cassimere, at lis. 8d. : what was the amount of his 
bill? 



IM raoiMAi. (Scot. YH^ 

SECTION VIII. 

DEOIMAL FBAOTIOKS. 

AsT. 17Ct Deemal Fraeticm are those which arise from 
diyiding an inUg0r into Un equal parts; then snbdiyidlixg om 
of these parts into ten others, and so on, each succeeding pari 
regularly decreasing in a ten fold ratio, Thns, if a nnit is ^ 
Tided into 10 ^nal parts, 1 of these parts is a tenth. (Art 
108.) Now if i tmth is divided into 10 equal parts, 1 of these 
parts will be a hundredth; for iV-^10=:y|Y. (Art. 138.) 
Again, if 1 hundredth is divided into 10 eqnal parts, 1 of these 
parts win be a ihoutandth; for tvt~^^^=T7vt> ^^ 



Obh. TbeMfractkNM are calM datimaU, from Uie LitUi uomenl iaum^tmt 
Wbich indieatM both tlieir origin aod rmtim of deeremMe. 

177* £ach order of whole nnmbers, we have seen, incream 
in value from nnits towards the left in a ten -fold ratio ; and, 
conversely, each order most decrease from lefb to right in the 
same ratio, till we come to units' place again. (Art. 9.) 

178* By extending this scale of notation below nnits to- 
wards the right hand, it is manifest that the Jiret place on the 
right of nnits, will be ten times less In value than unit^ place; 
that tiie second will be ten times less than the first ; the ihwi^ 
ten times less than the second^ &c. 

Thus we have a series of orders below units, which -decreass 
in a ten-fold ratio, and exactiy correspond in value with tenths^ 
hundredths^ thousandths^ ^., when expressed by common frac 
tions. Hence, 

179* Decimal Fractions are commonly expressed by writing 
the numerator with a point ( .') before it, called the separata^. 
Thus, 1^ is written .1 ; -^ thus .2 ; -^ thus .3, &c. -rj^ is writ- 

QuB8T.~n6L What aredeclmal fractions 1 Oi«. Why called decimals? 177. In 
what nuumerdowholenamben increase and decreaael 178. By extending this 
scale below oof ts, what woald be the Taloe of the first plaoe on the right of units? 
Thesooondl Thetbirdi With what do these ofderi consapondt 17&. Hcnr 
ws dedmal fractions eaqiiMsed ? 
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ten .01, putting the one in hundredths place; jt^ thus .05, 
&o. That is, tenths are written in the first place on the right 
of units ; hundredths in the second place ; thousandths in the 
third place, &o. 

Obs. 1. If the namerator does not contain m many flgnrea as there are dphmv 
in the denominator, the deficiency moat be supplied by preflxing dphera to iL 

8. The object of the decimal point or teparatrixj is to cUstingoiah the fractional 
parts from whole numbers. To prevent it from being mistaken fbr ^e poini 
used in nunuration, the decimal point should be a period ( . ), and the other « 
comma (,). 

180« 2^ denominator of a decimal fraction is always 1, 
with as many ciphers anneal to it as there c^e decimal Jlffuret 
in the given numerator, (Art. 176.) 

181 • The names of the different orders of decimals or places 
bdow units, may be easily learned from the following 

DECIMAL TABLES. 



I 

4 2 8.: 

182« It will be seen flK)m this table that the value of each 
figure in decimals^ as well as in whole numbers, depends upon 
the pl€Uie it occupies, reckoning from units. Thus, if a figure 
stands in the^r«^ place on the.right of units, it expresses tenths^ 
if in the second, hundredths, &c. Hence, 

183« Uach removal qfa decimal Jigure one place from unit$ 
towards the right, diminishes' its value ten times. 
Prefixing a cipher, therefore, to a decimal diminishes its 

QuKST.— 0&*. If the nTimerator does not contain so many figures as there are 
ciphers in the denominator, what must he done ? What is the object of the de- 
cimal point? 180. What is the denominator of a decimal flractlon ? 181. Re* 
peat the Decimal Table, beginning units, tenths, Ate 18-2. Upon what does the 
Talue of a decimal depend ? 183. What ia the elfect of removing a decimal figwr 
one place to the right 1 
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yalae ten timet; for it removes the decimal one place farther 
from units' place. Thus .4= /^ ; hut .04=yJ^, and .00i=yj\^. 

Annexing ciphers to decimals does not alter their value; 
for, each significant figure continues to occupy the same place 
from units as hefore. Thus, .5—j%; so .50= j^, or ^j^, and 
.600=yVinr> or 1^, Ac. (Art. 116.) 

Obs. 1. It should be remembered thafc the «w'f«* plaee is always the right hmU 
place o^ a whole number. The effect of annexing and prefixing eiphera to deci- 
mals, is the reverse of annexing and prefixing them to whole numbers. ( Art sa) 

3. A whole number and a decimal written together, is called a mixed mister. 
(Art 108.) 

184« To read Decimal Fractions. 

Beginning at the left Tiand^ read the figures as if they were 
whole numbers^ and to the Laat one add the name of its order. 
Thus, 

.6 is read 6 tenths. 

.25 " " 25 hundredths. 

.824 " " 324 thousandths. 

.6267 " " 5267 ten thousandths. 

.48725 " " 48725 hundred thousandths. 
.735168, " " 736168 millionths. 
Obs. 1. In reading dedmals as well as whole numbers, the uniui^ place should 
always be made the ttarting point. It is advisable for young pupils to apply (o 
every figure the name of its order, or the place which it occupies, before at- 
tempting to read them. Thus beginning at units' place— untte, tenths-t Am- 
dredths, thousandths, &c., pointing to each figure as he pronounces the name of 
its order. 

3. Sometimes we pronounce the word decimal when we come 'to . the sepam- 
. trix, and then read the figures as if they were whole numbers ; or, simply repeat 
them one after another. Thus, 125.427 is read, one hundred twenty-five, decimal 
four hundred twenty seven ; or, one hundred twenty-five, decimal four, two, seven. 

Bead the following numhers : 

(1.) (2.) (3.) (4.) 

.25 .5317 3.245 9.14712 

.862 .1056 7.6071 1.06231 

.451 .4308 4.3159 2.00729 

.5675 .0105 3.87816 9.14051 

.8432 -0007 6.91432 8.06705 

QuKBT.— What then is the effect of prefixing ciphers to decimals 1 What of 
annexing them? 06«. Which is the units' place? What is a whole number 
and a decimal written togelher, called? liH. How are decimals read? Obs. In 
reading decimals, what should be made the starting point ? What other method 
of reading decimals is mentioned 1 
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(5.) (6.) 


• (T.) 


(8.) 


25.02 66.784ir 


1.258466 


2.000008 


86.032 21.05671 


0.034689 


0.500072 


45.7056 42.05063 


7.035042 


8.305001 


12.07067 95.10061 


9.108005 


9.000001 
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4^ 45-^ 10?,V,r *^r-^ 

ssrfr e/iftV h^ 



184 •«. To writ© Decimal Fractions. 

Beginning with the highest arder^ write each figure in the 
jplace indicated by its name, and to the result pr^ the decimal 
point, ffany order is omitted in the given decimal^ write a 
cipher in its place. 

Write the following fractions in decimals : 
(9.) - (10.) (11.) (12.) 

2005 

18. Write 49 hnndredths; 8 tenths; 445 ten thousandths; 
7 hundredths '; 6 thousandths. 

14. Wvite 86 thousandths ; 25 hundred thoasandths ; 1 mil- 
lionth ; 703 thousandths. 

. 15. Write 7 hundredths \ 8 thousandths; 96 ten thousandths.; 
68 millionths ; 26 ten millionths. ^ 

16. Write forty-six and five thousandths; seveuty-two and 
seven millionths ; three thousand two hundred and sixty-four 
millionths ; 64 and nine thousandths ; 98 and sixteen millionths. 

185« Decimals differ from Common Fractions hoth in their 
vrigin, and in the manner of expressing them. 

Common Fractions arise from dividing a unit into any num- 
ber of eqtial parts ; consequently, the denominator may be any 
number whatever, (Art. 107.) Decimals arise from dividing 
a unit into ten equal parts, then subdividing one of those 
parts into ten other equal parts, and so on ; consequently, the 
denominator is always 10, 100, 1000,- &c. (Arts. 176, 180.) 

Again, Gommxin Fractions are expressed by writing the nu- 
merator over the denominator; Decimals are expressed by 
writing the numerator only, with a point before it, while the 
denominator is understood. (Arts. 107, 179.) 

OnB8T.-^184uu How do yoa write decimala 1 185. Uotr do dectmals dUlbr 
from C4iromoii fractions ? From whiit do common fracUooA tyriM^ ¥xQ>m -vVmX * 
du liecimuJtf urUm 7 How fu-« cuminuu irucliuua expieeMdt Uo^ii «m ^M;vmai^^ 



180 ADDITIOV OF ^ ISSOT. VIIL 

ADDITION OF DECIMAL FRACTIONS. 
Ex. 1. What is the sam of 2.5 ; 24.457 ; 123.4 and 2.369 f 

Suggeation. — ^Having written the given num- Operation. 

•here so that tenths may stand under tenths^ hun- 2.5 

dredthi under hundredtha^ &c., hegin at the right 24.457 

hand or lowest order, and proceed as in adding 123.4 

simple numbers. Finally, p]ace the decimal point 2.869 

in the amount, under those in the numbers added, 152.726 
and the result 152.726, is the answer. 

187* Hence, we deduce the following general 

BULE FOR ADDITION OF DECIMALS. 

Write the numbere so that the same orders may stand under 
each other y and beginning at the right hand or lowest order^pro- 
eeed as in Simple Addition, (Art. 29.) 

From the right of the amount^ point off as many figures for 
decimals^ as there are decimal places in isither of the gioen num- 
hers, 

Ob*. The Protf and the r^atvnt for the rule, are the warns aa in eddUioii of 









(2.) 


(3.) 


(4.) 


81.26 


15.268 


20.18 


1.059 


7.0008 


117.0^6 


126.05 


218.0507 


48.5 


1235.6151 


0.05 


2185.05818 


1898.9741 Ans, 


86.306 


620.30597 



6. What is the sum of 2.5 ; 83.65 and 46.121 ? 

6. What is the sum of 65.7 ; 43.09 ; 1.026 and -2.1765 1 

7. Add 6.15768 ; 1.713458 and .6573128 ? 

8. Add .0256; 15.6941 ; 3.856 and .00035? 

9. Add 256.31 ; 29.7 ; 468.213 ; 5.6 and .75. 

10. Add 25.61 ; 78.003 ; 951.072 and 256.8052. 

11. Add .567 ; 37.05 ; 63.501 ; 76.25 and .63. 

12. Add .005; 1.25; 6.456; 10.2563 and 15.434. 

QvBST.— 187. What is the rule fur addition of declmalB 1 Bow point off the 
Dswer 1 Ob§, How ia addition of declmala proved 1 
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13. Add 256.1 ; 10.15 ; 27.09 ; 85.560 and 2.067. 

14. Add 5.00257 ; 3.600701 and 2.10607. 

15. Add together 5 tenths, 25 hundredths, 566 thousandths, 
and 7568 ten thousandths. 

16. Add together 34 hundredths, 67 thousandths, 13 ten 
thousandths, and 463 millionths. 

17. Add together 7 tliousandths, 63 hundred thousandths, 
47 millionths, and 6 tenths. 

18. Add together 423 ten millionths, 68 thousandths, 25 
hundredths, 4 tenths, and 56 ten thousandths. 

19. What is the sum of four hundred three and twenty-six 
hundredths ; forty-seven and six tenths ; ninety-four and ei^- 
teen thousandths; two hundred, and five ten thousandths? 

20. What is the sum of eighteen and forty-five ten thou- 
sandths; sixty iM one hundred twenty-three millionths; 
forty- nine and sixty three ten millionths 1 

SUBTRACTION OF DECIMAL FRACTIONS. 

188, Ex. 1. From 25.867 subtract 13.18. 

Suggeitian, — ^Having written the less number Operation, 
under the greater, so that tenths may stand under 25.367 

tenthsy hundredtJis under hundredthe^ we begin 13.18 

at the right hand or lowest order, and proaeed Am. 12.187 
as in Simple Subtraction. Finally, place the deci- 
mal point in the remainder under those in the given numberSi 
and the result 12.187, is the answer. 

189* Hence, we deduce the following general 

RULE FOR SUBl^ACTION OF DECIMALS. 

Write the Uas number under the greater, so that the same 
arders may stand under each other. 

Beginning at the right hand or lowest order, subtract as in 
mmple nunJ>ers, and from the right of the remainder, point off 
as many figufes for decimals, as there are decimal places in 
either of the given numbers, 

Obs. The Proof and the rauout fur the rale, are the same as in aabtractkm of 
nmple numbors. 

QcsaT.— 18». What is the rule for subtraction of decimals 1 How point c 
the answer 1 Ob*. How is aubtractlon of dMtmali pcvivdl 
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2. From 16 take 1.6. Ans. 13.6. 
8. From 256.0316 take 6.641. 

4. From 15.7 take 1.156. 

5. From 63.25 take 50. 

6. From 201.001 take 56.04087. 

7. From 1 take .125. 

8. From 11.1 take .40006. 

9. From .56078 take .326. 
10.. From 1.66 take .5589. 

11. From 3.4001 take- 2.000009. 
. 12. From 1 take .000001. 

13. From 256.31 take 125.4689301. 

14. From 8960.320507 take 63.001. 

15. From 57000.000001 take 1000.001. 

16. From 75 hundredths take 75 thoasandthg* 

17. From 6 thoasandtbs take 6 millionths. 

18. From 3252 ten thousandths take 3 thousandths. 

19. From 539 take 22 thousandths.- 

20. From 7856 take 236 millionths. 

21. From five tenths take five hundredths. 

22. From six thousandths take seven ten thousandths. 

23. From seven hundred thousandths take nine millionths. 

24. From forty-seven and twenty-four hundredths take seven 
aad sixty-three thousandths^ 

25. From five hundred six and ninety-nine millioDths take 
two hundred forty-three and ninety-nine thousandths. 

26. What is the difference between twenty-nine thousandths^ 
and twenty-nine thousand? 

27. What is the difference . between forty-five hundredths, 
and forty-fiv« thousandths ? 

28. What is the difference between five hundred sixty-nine 
thousandths, and five hundred sixty-nine millionths ? 

29. A man having nine-tenths of an acre of land, sold nine- 
teen thousandths of an acre : how much did he have left ? 

30. A grocer having a hogshead of molasses, lost 215 thou- 
sandths of it by leakage: how much was left? 

31. From a piece of cloth containing seventy-five and seven-, 
teen hundredths yards, thirty -six and seven thousandths yarda 

Fare osed : how many yards were left! 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

190* Multiplying by a fraction^ we have seen, is taking a 
part of the multiplicand as many times, as there are like parti 
of a unit in the multiplier. (Art. 132.) 

Ex. 1. What is the product of .48 multiplied by .5 ? 

Suggestion, — The multiplier .5, is equal to -j^ or Operation, 
J, and .48 is equal to yW (Art. 180.) Now yV^ --^^ 
xi=5VV or -mri and f5;V=.24, which is the an- .5 

Bwer required. (Art. 179.) In practice, we mul- .240 Am, 
tiply as in whole numbers, and pointing off as 
many decimals in the product as there are decimal figures in 
both factors, we have .240. But since ciphers placed on the 
right of decimals do not affect their value, the may be omit- 
ted, and the result is .24, the same as before. (Art. 183.) 

191 • Hence, we deduce the following general 

BULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numbers^ amdfrom the right qfthepro^ 
duet^ point off as many figures for decimals^ as there are decimal 
plaees in the multiplier and, multiplicand. 

If the product does not contain so many figures as there are 
decimal places in hoth fo/CtorSy supply the deficiency hy prefixing 
^hers. 

Obs. 1. The Proof and reasons for the rule, are the %ame as in mHltiplioatton 
ot simple numbers. 

S2. The reason for pointing off as many decimal places in the prodact as there 
are decimals in both factors, muy be illustrated thus: 

Suppose it is required to multiply .25 by .5. Biippiying the denominators .25 
=-j.V^,and.5=yV (Art. 180.) Now-^Vir** A=rninr; »>ut y»^5^=.125; (Art. 
I'lQ;) that is, the prddnct of .25 x .5, contains jiist as many decimals as the factors 
themselves. 

In like manner it may be shown that the product of any two or more decimal 
numbers, must contain as many decimal figures as there are places of decimals 
In the given factors. 



QuKST.— 190. What is it to multiply by a fraction ? 191. What is the rul*» '- 
multiplication of decimals ? How do you point off the product ? When the 
duet does not contain so many figures as there are decimals in both factorst 
Is to iM done ¥ Ob». How is multipUcaUoa of 4dc\ia«^ v^^^'^ 
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(2.) (3.) (4.^ (6.) 

Mohlply- 8.45 96.071 456.08 .1286 

By .25 .0032 4.5 .027 

"4225 192142 228015 8652 

1690 288218 182412 2472 

Am. 20125 .3074272 2052.135 .0083872 

BXA1CPLK8 FOB PBAOTIGB. 

1. In 1 piece of cloth there are 81.7 yards : how many yards 
are there in 7.8 pieces? 

2. In 1 barrel there are 81.5 gallons : how many gallons are 
there in 8.25 barrels ? 

8. In one rod there are 16.5 feet : how many feet are there 
in 85.75 rods? 

.4. How mapy cords of wood are there in 45 loads, allowing 
8.25 of a cord to a load ? 

5. How^uiany rods are there in a piece of land 25.86 rods 
long, and 20.5 rods wide ? 

6. If a man can travel 88.75 miles per day, how far can he 
travel in 12.25 days ? 

7. How many ponnds of coffee are there in 68 sacks, allow- 
ing 961.25 ponnds to a sack ? 

8. If a family consume .85 of a barrel of flonr in a week^ 
how mnch will they consume in 52.23 weeks? 

9. What is the product of 10.001 into .05? 

10. What is the product of 50.0065 into 1.008 ? 

192* When the multiplier is 10, 100, 1000, &o. 

Remove the decimal point in the multiplicand as manyplaeei 
tawa/rds ths right, as there are ciphers in the multiplier^ and 
the result toill be the product. (Arts. 59, 191.) 

11. Multiply 4.6051 by 100. Arts. 460.51. 

12. Multiply 2.6501 by 1000. 
18. Multiply .5678 by 10000. 

14. Multiply .000781 by 2.40001. 

15. Multiply 1.002003 by .0024. 

16. Multiply .58001 by .0001003. 

17. Multiply 8.001502 by .00005. 

— ■ ■ ■ — - — ■' » 

QuMgT.-^lOS. How proceed when the mu\iV{\\«i V» \0^ lOQ^ lOOOi Ibc 
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18. Multiply 85689.81 by .000001. 

19. Multiply .0000045 by 69.5. 

20. Multiply .0340006 by .000067. 

21. Multiply .5 by 5 imllionths. 

22. Multiply .15 by 28 ten thousandths. 

23. Multiply 25 hundred thousandths by 7 and 8 tenths. 

24. Multiply 226 raillionths by 2 and 85 hundredths. 

* 25. Multiply 2367 ten millionths by 3 and 2 ten thonsandthiil 
26. Multiply .07506 by .253. 27. 2.00641 x .0032. 

28. Multiply .003046 by':005. 29. 45.034 x 8.2401. 

80. Mult. 2.406723 by .00081. 31. 9.3245 x 6.0532. 
82. Mult. 75.00732 by .00005. 33. 623.0052 x .00028. 
84. Mult. 823.0207 by .23006. 35. 720.3009 x .24007. 

86. Multiply two thousandths by two ten thousandths. 

87. Multiply five millionths by sixty-one thousandths. 

88. Multiply two hundred sixty-three ten millionths by forty- 
eight ten thousandths. 

89. Multiply seven hundred billionths by two thousand one 
hundred and filly-six millionths. 



DIVISION OF DECIMAL FRACTIONS. 

193* Ex. 1. What is the quotient of .75 divided by .5 ? 

Suggestion, — ^Divide as in whole numbers and Operation. 
point off as many decimal figures in the quotient .5).75 

as those in the dividend exceed those in the divi- Am, 3L5 
sor, which is one ; the result 1.5, is the answer. 

194* Hence, we derive the following general 

RULE FOR DIVISION OF DECIMALS. 

Divide M in whole numbers^ and point off as many figures for 
ieeimals in the quotient^ as the decimal places in the dividend 
exceed those in the divisor. If the quotient does not contain fig^ 
ures enough^ supply the deficiency hy prefixing ciphers. 

Obs. 1. The Protfwad the reasons for the rule* are the same as in dirision of 
Jmple numbers. 

S. The reason Ux pointing Off the quotient may be explained in the foUowing main 
ler : In multiplication of decimals, we haye seen that the product has as many ded- 
nal flgurei» aa the multiplier and mulUpUcaud. Now since thedlvUlAQd\ik«Qica& 
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to the prodnet of the divisor and quotient, (Art 65,) ^t follows that the diyidend 
most have as many decimals as the divisor and quotient together ; consequently, 
^emust point off as many decimals in the quotient as the decimal places in tho 
dividend exceed those in the divisor. 

3. When the number of decimals in the divisor is tho tame as that in the divi- 
dend, the quotient will be a whole number. 

When there are nuire decimals in the divisor than in the dividend, annex as 
many ciphers (b the dividend as are necessary to make its dedmal places equal 
to those in the -divisor. The quotient thence arising will be a whole number. 

4. After all the figures of tho dividend are divided, if there is a remainder, ci- 
phers may be annexed to it, and the division continued at pleasure. The ciphers 
annexed must be regarded as decimal places belonging to the dividend. 

Fur ordinary pur{K)ses, it will be sufficiently exact to carry the quotient to three 
or fuur places of decimals; but when great accuracy is required, it must be car- 
ried farther. 

JVote.— When there is a remainder at the close of the operation, the sign -t- 
should be annexed to the quotient to show that it is not complete, 

2. Divide .289 by 2.4. Quotient .1204 + . 

3. Divide 1.345 by .5. Quotient 2.69. 

4. Divide .063 by 9. Q^iotient .007. 



EXAMPLES FOB PBAOTIOE. 

1. If 1.7 of a yard of cloth will make a coat, how many coats 
will 10.2 yards make? 

2. In 6.75 cords of wood, how many loads are there, aJlow^ 
in .75 of a cord to a load ? 

3. If a man mows 3.2 acres of grass per day, how loAg" will 
it take him to mow 39.36 acres? 

4. If 23.25 busliels of barley grow on an acre, how many 
acres will 656 bushels require ? 

6. In 74.25 feet how many rods ? 

6. In 99.225 gallons of wine, how many barrels ? 

7. If a man chops 3.75 cords of wood per day, how many 
days will it take him to chop 91.476 cords ? 

8. If a man can travel 35.4 miles per day, how long will it 
take him to travel 244.26 miles ? 

9. A dairy-man has 187.6 pounds of butter, which he. i^it^heii 



Quest.— 194. What is the rule for division of decimals 1 How point or tho 
quoUent? Oba. How is division of decimals proved ? When the number of de- 
'-*'»ial places in the divisor is equal to that in the dividend, what is the quotient 1 

en ihere are more decimals in the divisor than In the dividend, how proceeat 

en there is a remainder, what may be done? 
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to pack in boxe» containing 12.5 pounds apiece: how many 
boxes will it require ? 

10. In 8.675, bow many times .25 

195. When the divisor is 10, 100, 1000, &c. 

Remove the decimal point in the dividend as many places to- 
wards the left^ as there are ciphers in the divisor^ and the result 
mil be the quotient, (Arts. 80, 194.) 

11. Divide 756.4 by 100. Ans. 7.564. 

12. Divide 1268.2 by 1000. Ans, 1.2682. 

• 13. Divide 1 by 1.25. 14. Divide 1 by 562.5. 

15. Divide .012 by .005. 16. Divide 2 by .0002. 

17. Divide 5 by .000001. 18. Divide 18.2 by .75 
19. Divide .0248 by .04. 20. Divide 2071.31 by 65.8. 

21. 245780.75-^10000. 22. 857603.4^1000000. 

23. 6370000-r-.000007. 24. 792000^.0000008. 

25. 7843.5-4-100000000. 26. 903.44-1000000000. 

27. Divide four hundred twenty-four miiiionths by fifteen 
ten thousandths. 

28. Divide two hundred forty-eight and eight thousandths 
by seven and sixteen- ten thousandths. 

29. Divide six and one hundred and twenty-five ten mii- 
iionths by oue and nineteen milliouths. 

30. Divide sixty-three and eighty-one billionths by three and 
nine miiiionths. 

31. Divide eight hundred fifty-six thousand nine hundred 
seventy-eight milliontiis by nine thousand two hundred and 
twenty -six ten thousandths. 

32. Divide forty -five and four hundred seventy -six thou- 
sand two hundred ninety-nine ten miiiionths by twenty-nine 
and two hundred sixty-five ten thousandths. 

. 33. Divide the product of twenty-five thousandths into seven 
hundredths by forty-six ten thousandths. 

34. Divide the product of twenty-six and eighty-five ten 
tliousandths into six hundredths by fifteen thousandths. 

35. Divide the sum of thirty-eight ten thousandths and 
thirty-eight hundredths by thirty -eight. 

QdnTw— 195. When the divisor is 10, 100, 1000, fcc, how prooeed f 
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REDUCTION OF DECIMAU5. 

Case, I. — Seducing DeamaU to Common Ihutioni. 

£x. 1. Redaoe the deeiiiud .25 to a oommon fraction. 

Suggation. — Since the denominator of a Operation. 
decimah fraction is always 1 with as many ^5==^V^njL 
ci{)}iers annexed to it as there are figures in 
the nnmerator, we er^se the decimal point, and write the de- 
noioiiiator under Uie numerator; the answer is -^^ or |. Hence, 

19S» To reduce a Decimal to a Common Fraction. 
Eraot the decimal point, and write the denominator under 
the given numerator ; the retuU will he a oommon fraction, 

%. Reduce .125 to a com. fraction, then to its lowest terms. 

3. Reduce .66 to a common fraction, JIec. 

4. Reduce .75 to a oommon fraction, &a 

5. Reduce .375 to a common fraction, &c. 

6. Reduce .525 to a oommon fraction, &c. 

7. Reduce .025 to a oommon fraction, &c. 

8. Reduce .875 to a common fraction, &c. 

9. Reduce .0625 to a common fraction, &c. 

Gasb II. — Beducing Common Fraction to Decimah. 

£x. 1. Reduce | to a decimal fraction. 

Suggestion. — ^We first reduce the numerator 8, Operation, 
to tenths by annexing a cipher to it, and it be- 4)300 
comes 80 tenths. But the number whose value ^75 Ans, 
we wish to find, is not 3, but & fourth of 3 ; there- 
fore the result 30 tenths, is/owr times too large. To correct 
this we divide it by the denominator 4, which gives 7 tenths 
(.7), and 2 tenths over. Again, we reduce this remainder 2 
tenths, to hundredths by annexing another cipher, and the re- 
sult is 20 hundredths, which is also 4 times too large ; we 
therefore* divide it by 4, and obtain 5 hundredths (.05). Now 
.7 and .05 are eqnal to .75, the answer required. 

PaooF. — .75=yV5, and ^3^% reduced to its lowest terms, is 
equal to {. (Art 120.) Hence, 

QiJBST.~190. Bow reduce » <leeliiMl lo • common fraction 1 
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197* To reduce a Common Fraction to a Decimal. 

Annex ciphers to the numerator and divide it by the ienomi' 
nator. Point offae many decimal figures in the quotient^ as 
you have annexed ciphers to the numerator, 

Ob8. ]. If there are not so many flgurat in the quotient 'tat 70a bayo annexed 
ciphers to the numerator, supply the dellciency by prefixing ciphers to lite quo* 
tieiit. 

3. The ruLton, of this rule may also be illustrated in the following manner: 
Annexing a cipher to the numerator multiplies the fraction by 10. (Arts. 50, 133.) 
If, Uterefore, the numerator with a cipher annexed, is divided by the denomi- 
nator, the quotient is obYiousIy ten times too large. Hence, in t»rder to obtain the 
true quutienf, or a decimal equal to the given fraeUon, the quotient thus obtained 
Must be divided by 10, which is done by pointing off one figure. (Art. 80.) 

Again, annexing 2 ciphers to the numerator multiplies llie fraction by 100 ; an- 
nexing 3 ciphers by 1000, &c, consequently, when two ciphers are annexed, the 
quotient will be 100 times too large, and must therefore be divided by 100; when 
three ciphers are annexed, the quotient will be 1000 times too large, and must b« 
divided by lOUO, &c (ArU80.) 

5. Bed ace f to a decimal. Ans, 1.5 

4. Kedace J, and }. 5. Eeduce -^^^ and ^. 

6. Bedace |, j, and §. 7. Eeduce |, f, and ^. 
8. Reduce /j, ^, ,V 9. Reduce |, |, ^. 

10. Reduce ,*^, ^\^. 11. Reduce ^J^, y^. 

12. Reduce J to a decimal. .883833 + Ans. 

13. Reduce ^ to a decimal. .1281281^8+ Ans. 

198t It will be seeu in the last two examples there con- 
tinues to be a remainder after each division, as long as we con* 
tinue the operation. 

In the 12th, the remainder is always 1 ; in the 13th, after 
obtaining three figures in the quotient, the remainder is the 
same as the given numerator, and the next three figures in the 
quotient are the same as the first three, when the same re- 
mainder recurs again. 

199* Decimals which consist of the same figure or set of 
figures continually repeated^ are called Periodical or Circu^ 
lating Decimals; also, Repeating Decimals or Bepetends, 

A*ote.— For the method of finding the value of Circulating decimals, also of 
adding^ subtracting, multiplying, and dividing them, see Higheir ArithmeUe. 

QvctT.— 197. How reduce a common fraction to a decimal f Oh». VfHien there 
■re not so many figures in the quotient as you have annexed ciphers, what is to 
be dona? IW. What are Periodical or Repeating Decimalal 
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14. Bednoe ^ to its equivalent value in decimals. 

16. Bedace }. 16. Bedaoe ^V* 

17. Beduoe ^. 18. Bedace ^. 
19. Beduce |f . 20. Beduce yjg^ 
21. Bedace ^. 22. Bedace j\. 

Case III. — Reducing compound numbers to decimals of higher 
denominations, 

Ex. 1. Bedace 7s. 6d. 8 far. to the decimal of a pound. 

Suggestion. — ^Beducing 7s. 6d. 3 far. First Method. 

to a common fraction of a pound, we 7s. 6d.3 f.=363 far. 
have £JfJ. (Art. 164.) Next, re- £1, =960 far. 

ducing £||J to a decimal, it becomes g|g =£.378125 

£.878126, which is the answer required. 

Or, writing the given numbers under each Second Jifethod, 
other, we may reduce each in succession to a * 
decimal of the next higher denomination. ^^ 
Thus, since 3 far. is Jd., if we annex a cipher 20 
to the 3 far. and divide by 4, the result is -4w*. £.378125 
.75d. which annexed to the 6d., makes 6.75d. In like man- 
ner, tlie 6.75d. may be reduced to the decimal of a shilling by 
dividing by 12 ; and the result .5625, annexed to the given 
shillings, makes 7.6625s. Finally, Ihe 7.6626s. may be reduced 
to the decimal of a pound by dividing by 20. Hence, 

200* To reduce a compound number to the decimal of a 
higher denomination. 

Reduce the given compound number to a common fraction ; 
then reduce the common fraction to a decimal. (Arts. 164, 197.) 

Or^ write the given numbers under each other in their order^ 
with the highest denomination at the bottom ; then annexing ci- 
phers to the lowest denomination, divide it by the number re- 
quired of this denomination to muJce one of the next higher, and 
place the quotient as a decimal, on the right of the number below. 

Proceed in this manner with each denomination, till you come 
to the one required, and the last quotient will be the answer. 



QrB9T.-r200. How is a compouud numbw raduced to the decimal of a hlghflr 
denomination? 
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Ob8. Deeimal* of lower denominations are reduced to dedmals of k^htr d»> 
nomiDationa, in the same manner as whole numbers. 

I. Reduce .75d. to the decimal of a £. 

Suggestion. — We first divide by 12, then by Operation, 
20, according to the rule above, and point off 12 0.75 
each quotient as in division of decimals. 20 ^.0625 
(Art. 194.) jins. £.003126 

2. Reduce 58. 4d. to the decimal of £1. Ans, £.2666+. 

8. Reduce 15s. 6d. to the decimal of £1. 

4. Reduce 12s. 6d. 1 far. to the decimal of £1. 

5. Reduce 9d. to the decimal of £1. 

6. Reduce 2s. 7d. 2 far. to the decimal of a shilling. 

7. Reduce 5 gals. 2 qts. 1 pt. to the decimal of a hogshead. 

8. Reduce 18 hours 9 min. to the decimal of a day. 

9. Reduce 5 cwt. 2 qrs. 15 lbs. to the decimal of a ton. 
10. Reduce 2 ft. 6 in. to the decimal of a yard. 

II. Reduce 6 furlongs 80 rods to the decimal of a mile.^ 
12. Reduce 13 oz. 8 drs. to the decimal of a pound. 

18. Reduce 9{d. to the decimal of a shilling. 

14. Reduce 5s. and 1 far. to the decimal of a £. 

15. Reduce £31, 5s. 6|d. to the decimal of a £. 

16. Reduce .4 pint to the decimal of a hogshead. 

17. Reduce .75 pound to the decimal of a ton. 

Case IV. — Eeducing decimals of higJier denominations to 
whole numbers of lower denominations, 

Ex. 1. Reduce £.123 to shillings, pence, and farthings. 

Suggestion, — We first multiply the given Operation, 

decimal by 20 to reduce it to shillings, and £.123 

pointing off the product as in multiplication 20 

of decimals, the result is 2s. and .460s. over. ghil. 2.460 

l^ext we multiply this decimal by 12 to re- 12 

duce it to pence, and pointing off the pro- pence 5.520 

duct .as before, we have 6d. and .520d. over. 4 

Finally, multiplying this decimal by 4, and far. 2.080 

pointing ofl^ we. have 2 far. and .080 far. Ans, 2s. 5d. 2 f. 
over, which is so small it may be disre- 
garded. The numbers on the left of the decimal points, 2s. 
6d. 2 far. are the answer. Hence, 
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201 fl To reduce a decimal of a higher denomination to 
whole numbers of loteer denominations. 

Multiply the given decimal by that number which it taJses of 
the next lower denomination to make oks qf this higher^ and 
point off the product^ as in multiplication of decimal fractioTit, 

j^roceed in this manner with the decimal figures of each suc- 
ceeding product^ and the numbers on the l^ of the decimal 
point in the several products^ mil be the answer required. 

2. Bednce £.125 to shillings and pence. Ans. 2s. 6d. 
8. Bedace .625s. to pence and farthings. 
4. Reduce £.4625 to shillings and pence. 
6. Reduce .756 gallons to quarts and pints. 

6. Reduce .6254 days to hours, minutes, and seoonda. 

7. Reduce .856 cwt to quarters, &c. 

8. Reduce .6945 of a ton to hundreds, &o. 

9. Reduce .7582 of a bushel to pecks, &o. 

10. deduce .8237 of a mile to furlongs, &o. 

11. Reduce .45683 of an acre to roods and rods. 

12. Reduce .75631 of a yard to quarters and nails. 

EXERCISES IN DECIMAL COMPOUND NUMBERa 

202* Decimals of compound numbers, when reduced to 
whole numbers of lower 4enomination8, may be added or sub- 
tracted like other compound numbers. (Arts. 168, 169.) 

Or, if reduced tp decimals of the same denomination^ they 

may be added or subtracted like other decimals. (Arts. 187, ^9.) 

JV0tew— If the fol lowing ezerelaes are found too difficult for beginners, they may 
be omitted till review. 

1. What is the sum of £.25 and .5s.? ^i». 6s. 6d., or £.275. 

2. Add £.125 to .4s. 8. Add £.625 to .25s. and.75d. 
4. Add .275 ton and .08 cwt. 5. Add .6 acre and .4 rod. 

6. From £.65 take 6.5s. 7. From .875s. take .25d. 

8. From .281 1. take .75 cwt. 9. From .775 m. take 76 r. 

10. Find the sum of £\ and ^. in the decimal of a £. 

11. Find the difference between £} and Jd. in the decimal 
of a pound. 

QuBST.~S01. How reduce decimal! of a higher dewwnlnaifon to whole BVBf* 
Vrt of lower denomination! T 
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12. What cost .778125 toti of iron, at 28. 6d. a pound f 

13. What cost .94375 acre of land, at 2^ dollars a rod 7 

14. Bought .75631 yard of satin, at 8d. a nail : how mnoh 
did it come to ? 

. 15. What cost 17 owt. 2 qrs. 16 lbs. of ginger, at 27 doUan 
per hundred ? 

16. What cost 18 cwt 1 qr. 18 lbs. of tea, at 68 dollars A 
hundred? 

17. What cost 56 hhds. 16 gals. 8 qts. of molasses, at £6^ 
I7s. 6d. per hogshead? 

18. How much will 15| cords of Wood come to, at £.905 per 
cord ? 

19. What will 75 yds. 1 qr. 2 na. of silk come to, at £.25 
per yard ? 

20. If .175 bnshel of wheat coat | dollar, what will a bushel 
cost? 

21. Paid £} for .625 yard of sarcenet: what was that a 
yard? 

22. Paid | dollar foir.125 bbl. of flour: how mnoh was that 
per barrel? 

23. If yon walk .965625 mile per hour, how far can yon walk 
in a week ? 

24. What cost .778125 ton of butter, at 2s. per pound? 

25. A Galifornian sold .815625 lb. of silver, at 5s. per grain : 
what did it come to? • 

26. Bought .45688 acre of land, at .5 dollar a foot: what 
did it come to ? 

47. A man gave £.775 for .125 cwt. of beeswax : how much 
was that a pound ? 

28. If you pay £.375 for .5 lb. of nutmegs, how mnoh la that 
per ounce? 

29. A man gave £.328 for .41 bbl. cider: what was that a 
galloti? 

80. What cost | cwt. of sugar, at .122 dollar per pound ? 

81. What will 28 lbs. 8 oz. beef come to, at £.928 per hun- 
dred? 

82. A man paid £.825 for .33 cwt. of coffee : how much did 
hia coffee cost a pound? 

88. If yotl pay £.315 for .07875 of a hogshead of vinegar, 
liow much will it cost yon a quart? 

TJP. T 
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FEDERAL MOKET. 

203» Federal Money, we have seen, is the currency of the 
United States. Its denoralnations are EagleSy dollars^ dimMy 
eents^ and milla. (Art. 146.) 

'^eu.'^Fot the Table of Federal Money, the weight, and purity of its diflferenl 
eoina, see Art. 146. 

204t Federal Money is based npon the Decimal NotaUon; 
its denominations inereaee and decrease from right to left and 
left to right in a tenfold ratio, like simple numbers. It is 
tlierefore one of the most convenient and comprehensive sys- 
tems of cnrrency ever invented. 

' 205f The dollar is regarded as the unit ; cents and mills are 
fractional parts of the dollar, and are separated from it by a 
dAcimat po^t^ov separatrix (.), as decimals are separated from 
whole numbers. (Art. 179.) Thus, Dollars occupy unit^ 
pteoe of simple numbers; eagles, or tens of dollars, tens' place; 
dimes, or tenths of a dollar, the place of tentJis ; cents, or hun- 
dredths of a dollar, the place of hundredths t mills, or thon- 
saindths of a dollar, the place of thousandths; tenths of a miD, 
or ten thousandths of a dollar, the place of ten thousandths, <fec. 

206* Accounts, in the United States, are kept in dollars^ 
cefits^ Siii^ mills, .Eagles are expressed in dollars, and dimes 
in^cents. Thus, instead of five eagles, we say 50 dollars; in* 
stead of 6 dimes, we say, 60 cents, &c. 

Obs. 1. Since dimet In business transactions, nre expressed fn eeHtSytvo places 
of decimals ai» ast-lgned to cei^ts. If therefore the number of cents is Ims th«n 
10, a cipher must alioafg be placed oh the left hand af them. For example, 4 cents 
are written thus .04 ; 7 cents thus .07 ; 9 cents thus .09, Slc 

2. Mills occupy the third place of decimals; therefore, when there arif^no 
cents in the given sum, two ciphers must be placed before the mills, tieoce. 



QuKST. 303.— What is Federal Monejl What are its denominations? Ra* 
cite the Table. 204. Upon what is Federal Money based? 205. What is re* 
garded as the unit in Federal Money? What are cents and mills considered? 
How are they distinguished from dollars ? 206. How sre accounts kept in the 
United States? How are Eagles ej^pressed? Dimes? Obs, How numy places 
ars assigned to cents? When the number of cents is less than ten, what mnsl 
be done 1 Wbec no mats are mentioned, what do yoa do?- - 
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207. To read Federal Money. 

Call all the figures an the h>ff of the decimal point, dollars; 

the first two figures on the righ of the point, cents ; the third 

figure, mills; the other plaejs on the right, decimals of a 

milL Thus, $3.25232 is read, d dollars, 25 cents, 2 mUls, and 

82 hnndredths of a mill. 

Obs. Bomeiimes all the figures afte tbe point are read as decimala of • dol- 
V. Thus, $5,356 is read, *' 3 and 3jf thuusaudlbs dullara^" 

Xlead the following sums u/ Federal Money. 

1. $250.56; $105,863; $200,057; $506,507; $850,071. 

2. $44.081 ; $00.05 ; $75,003 ; $20.501 ; $30,065. 
8. $3.7542; $0.6054; $4.0151; $6.0057; $8.0106. 

"Write the following sums in Federal Money : 

4. 63 dollars, and 85 cents. Ans, $63.85. 

5. 150 dollara, and 73 cents. 

6. 201 dollars, and 9 cents. 

7. 300 dollara, 5 cents, and 3 mills. 

8. 4 dollars, 6 cents, and 8 mills. 

9. 100 dollars, 7 cents, 5 mills, and 8 tenths of a mill. 
10. 1000 dollars, 6 mills, and 36 hundredths of a mill. 

A'0f«.— In business transactions, when dollars and cents are expressed to- 
gether, ihe cents Hre freqiieiitl y written iu the form of a common firaction. lluiai 
976.45 are writieii 76 ^^^ dollar^. 

EEDUOTION OF FEDERAL MONEY. 

Case I. — Reducing Dollars to Cents and Mills, 

Ex. 1. Reduce 75 dollars to cents and mills. 

Suggestion, — Since in 1 dollar there are Operation. 
100 cents, in 76 dollars there are 75(time8 as 75 dolls, 

many, or 7500 cents. Again, since in 1 cent 1<^0 

there are 10 mills, in 7500 cents there are 7500 cts. 

7500 times as many, or 75000 mills. Now, 10 

to multiply by 10, 100, &c., we simply an- Ans. 76000 m, 

uex as many ciphers to the multiplicand as 

there are ciphers in the multiplier. (Art. 69.) Hence, 



QDKrr.— 907. How do you read Federal Honey 1 Obs, What other mode o# 
nading Federal Money la mentionadt 
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208* To reduce dollars to oeDts,ann«e two Hphen. 
To reduce dollars to mills, annex three eipken. 
To reduce ceuts to mills, annex one cipher, 

Oas. To rednee didlars and eents to cents, erate tJu »ign •/ dsUun and Ai 
SteiwuU point, Tbua, |8jk35 reduced to cents, becomes 2KM} ceiits. 

2. Reduce 9 cts. to mills. 8. Beduce $25 to mills. 

4. Reduce $5 to cents. 6. Reduce $364 to mills. 

6. Reduce $621 to mills. 7. Reduce $6245 to cents. 

8. Reduce $75.26 to cents. 9. Reduce $625.48 to cents. 

Case II. — Bedueing Cents and MilU to Dollars. 

10. Reduce 45000 mills to dollars and cents. 

Suggestion, — Since 10 mills make 1 cent, Operatien. 

45000 mills will make as many cents as 10 1|0)4500|0 milk 
is contained times in 45000, or 4500 cents. 1|00) 45|00 cents. 
Again, since 100 cents make 1 dollar, 4500 Ans, 45 dolls, 
cents will make as many dollars as 100 is 
contained times in 4500, or 46 dollars. Now, to divide by 10, 
100, &c., we cut off as many figures from the right of the divi- 
dend as there are ciphers in the divisor. (Art. 80.) Hence, 

209« To reduce cents to dollars, point off two figures on ifte 
right. 

To reduce mills to dollars, jw>m* off three figures on the right* 
To reduce mills to cents, point off one figure on the right, 
Obs. Tbe tigartm pointed off, are cents and mills. 

11. Reduce 150 mills to cts. 12. Reduce 25000 mills to dolls. 
13. Reduce 325 cts. to dolls. 14. Reduce 428 mills to cts. 
15. Reduce4820 m. to dolls. 16. Reduce 63500 cts. to dolls. 
17. Reduce 4890 mills to cts. 18. Reduce 95673 mills to dolls. 

210« Since Federal Money is based upon the decimal system 
of notation, it is evident that it may be subjected to tbe same 
operations and treated in the same manner as Decimal Frae^ 
tiims. 



Q ; rsT.— 206. How are dollars reduced to cents 1 Dollars to mtllsT Osntt to 
mi.i^? Ob», Dollars and. cenu to cenU? 209. Bow are cents reduced to dot- 
larct Mills to doUarst Mills to osnto* Qk$, Wbal are tbs Qgarss p^wi 
offt 
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ADDITION OF FEDERAL MONEY. 
Ex. 1. A man bought a cow for $16.75, a calf for $2,875, a 
sheep for $3,875, and a load of hay for $8.68: how much did 
he pay for all? 

Suggestion.— We write the dollars under dol- Operation. 

lars, cents under cents, &c., and proceed as in o q^r 

addition of decimals. From the right of the a 876 

amount, we point off three figures for cents and qqq 

^^^^' Ans, $80:680 

" 211* Hence, we derive the following general 

BULK FOR ADDING FEDERAL MONEY. 

Write the given numbers under each other, so that doUan 
may htand under dollars, cents under cents, dbc, 

Begin at the right hand, and adding each column separately 

foint off the amount as in addition of decimals. (Art. 187.) 

Obs. If eilber of the given numbers bave no cents expressed, supply their 
place by ciphers. 

2. A farmer sold a firkin of hutter for $9.28, a cheese for 
$1.17, a quarter of veal for 66 cents, and a bushel of wheat for 
$1.12 : how much did he receive for the whole? 

3. A man bought a hat for $5,875, a cloak for $85.68, and a 
pair of boots for $4.75 : how much did he pay tor all ? 

. 4. What is the sum of$d7.565, $85.20, $90.08, and $150.6881 

5. What is the sum of $10,885, $46,238, $190.62, and 
$28,086? 

6. What is the sum of $28,005, $16.08, $110,788, and 
$181.26? 

7. What is the sum of 68 dolls, and 4 cts., 86 dolls, and 10 
cts., and 47 dolls, and 37 cts ? 

^. What is the sum of $608.05, $865,205, $2,268, and 
$47,006 ? 

9. What is the amount of 11 dolls. 3 cts. and 5 mills, 16 
dolls, and 8 mills, 49 dolls. 7 cts. and 8 mills ? 

QoKST.— 911. What is the rule for Addition of Federal Money? How point 
off the Hmouiit ? . 0/» W huu »uy oi Uie givea uuiuberti have uo cents expressed^ 
how is ibeir place supplied? 
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10. What is the amount of 100 dolls, and 61 cts., 51 dolk. 
EDd 8 cts., 65 dolls. 8 cts. and 3 mills ? 

11. What is tlie amoant of 95 dolls. 67 cts. and 8 mills, 120 
dolls. 45 cts., 101 dolls. 7 cts. and 9 mills? 

12. A lady boaglit a bonnet for $6.67, a pair of gloves for 
$0,625, a pair of shell combs for $0.75,.and a cap for $2.50* 
wiiat was the amoant of her bill ? 

18. Add $563,871; $19.18? ; $960.37^; $28.06}; $806.19}. 

• 14. Add 684.07}; $493,673; $81.7368; $65,409; $85.0075. 

15. Add $3 three cents ; 87^ cts.; $96 six cents; $9.81}. 

SUBTRACTION OF FEDERAL MONEY. 

Ex. 1. A man boaght a horse for $56.50, and a cow for 
$23.88: how much more did he pay for his horse than for 
his cow ? 

Suggestion. — We write the less nnmber nnder Operation. 

the greater, placing dollars nnder dollara, &c., $56.50 

then subtract, and point off the answer as in 23.38 

subtraction of decimals. Ans. $83.12 

212* Hence, we derive the following general 

RULE FOR SUBTRACTING FEDERAL MONET. 

Write the less number under the greater^ with dollars under 
dollars^ cents under cents, dbc. 

Beginning at the right hand, subtract, and point off the re- 
fnainder as in subtraction of decimals. (Art. 189.) 

Ob8. If either of the giren numbers have no cents expressed^ supply their 
piitce by ciphers. 

2. A man owing $57.85, paid $1 7.98 : how mnch does he 
still owe? Ans. $39.42. 

8. A grocer bought two hogsheads of molasses for $68.9j0, 
and sol'I it for $79.26 : how ninch did he gain by the bargain? 

4. A man owed a debt of $105, and paid but $23.67 : how 
many dollars did he then owe ? 



QnicsT.— 313. What Is the rule for Subtraction of Federal Money 1 How pcdnt 
off tbe reitiR'niler Y Obs. When either of the given numbers bus no oenis as 
, Aov is their piaoe lUppUedl 
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6. A merchant Honglit a quantity of Bilks for $287.68, and 
sold it for $196.03 : how much did he lose ? 

6. A drover bought a flock of sheep for $357, and sold them 
tor $17.38 less than he paid : how much did he sell thein fort 

7. Prom 865 dolls. 7 cts. take 208 dolls. 20 cts ? 

8. From l.cent, subtracts raiUs.^ 

9. From 1 doll. 6 cts. 7 mills, take 89 cts. 8 mills* 

10. From 96 dolls. 6 cts., take 41 dolls. 63 cts. 8 millii. 

11. From 100 dolls. 10 cts. 3 mills, take 1 cent 5 mills. 

12. From 1000 dolls. 6 cts., take 100 dolls, and 5 mills. 

13. From 6} cents, take 6| mills. 

14. A yoang man deposited $278.63 in a Savings Bank; at. 
>De time he drew oat $19 and 7 cents, at another $21 and 37^ . 
:»nts, at another $25 and 6 cents : how much had he left? 

MULTIPLIOATIOIT OF FEDERAL MONET. 

213. Ex. r: Multiply $81.75 by 2.5. ^ . 

Suggestion.— 'We multiply as in simple num- ^2 prg*^'^ 
bers, and since there are three decimal places 2.5 

n the multiplier and multiplicand, we point "40875 
3ff the decimal places in the product as in 16350 

oanltiplication of decimal fractions. $204,375 Ans. 

214* Hence, we derive the following general 

RULE FOR MULTIPLYING FEDERAL MONT5Y. 

Multiply ns in simple numbers^ and point off the product (u 

in multiplication of decimals, (Art. 191.) 

Obs. 1. Ill Multiplication of Federal Money, aa well as In simple numbers, the 
maltiplier must always be considered an abstract number. (Art. 43, Obs. 2.) 

2. Whefl the multiplier or multiplicand contains a common fraction, tlie frao- 
.ion should be ctianged to a decimal. (Art. IdT.) 

3. In business operations, when the mills in the answer are 5, or oyer, U is 6u»> 
tumary to call them 1 cent ; when under 5, they are disregarded. 

2. Multiply $15.80 by 12i 

^/i^^ion.— 121=12.5, and $15.80 xl2.5=$197.50. 

QvBBT.— 314. What Is thenile for Multiplication of Federal Money? Obs. I9 
mnltiplteation of Federal M4iney, what must the maltipHer always be CA^^«\<l«re^^ 
When the mulUplier or mulUplicaod oontaiiw a comrnon tra».\Qx^\l«>Ni.vcwKK^^ 
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8. Mnltiply 145.085 by 6.2. Am. $279,217. 
4. What cost 12 lbs. of beef at 9^ cents a pound t 
Analyns, — ^If 1 lb. cost 9| ctB., 12 lbs. Operation. 
will cost 12 times as much. We therefore 9| cts.=.095 

multiply the price of 1 lb. by the number 12 

of poands, and point off the prodact as in Ans. $1,140 
the last article. Hence, 

215« To find the cost of any number of articles, when the 
price of one is given. 

Multiply the price of one by the number afartideSy and tht 
product mU be the cost of the whole. 

5. What cost 14 lbs. of starch, at 10} cts. per pound t 

6. What cost 15 1 lbs. of sugar, at 9} cts. per pound ? 

7. What cost 25 gals, of molasses, at 18f cts. a gallon ? 

8. What cost 23| lbs. of raisins, at 28} cts. per pound? 

9. What cost 33} lbs. of candles, at 12} cts. per pound? 

10. What cost 16| lbs. of hyson tea, at 56} cts. a pound? 

11. What will 83 lbs. of beef cost, at $4.62} per hund. ? 
Suggestion. — ^We multiply the price of 100 Operation. 

($4,625) by 83, the ^veu number of pounds, $4,625 

and the product $383,875, is the cost of 83 83 

lbs. at $4,625 per pound. But the price is 13 875 
$4,625 per hundred; consequently, the pro- ^'^Q^Q 
duct $383,875 is 100 times too large; we $3.83 875 ^ni. 
therefore divide it by 100, to give the true answer. Hence, 

. 216* To find the cost of articles bought and sold by the 
100, or 1000. 

Multiply the given price by the given number of articles^ tJien 
if the price is for 100, divide the product by 100; but if the 
price is for 1000, divide it by 1000. (Art 195.) 

12. What will 825 feet of boards cost, at $6.75 per 1000 ? 

13. At $4.50 per 1000, what will 1250 bricks cost? 

14. A farmer sold a' quarter of beef, weighing 256.5 lbs., at 
$5.87} per 100 : how much did he receive for it ? 

15. At $4.62} per 100, what will 1675 lbs. of pork cost? 

Qtbit.— 815. When the price of 1 arUela, ponnd, or yard, Ac, is given, haw 
is tbe cost of soy number of articles found T SIS. How do yoa UmI tlie cost of 
srttelflf boagtit aad sold by ite 100»qi( VXKkl 
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16. What cost 2129 feet of boards, at $18.25 peraOOO? 

17. What cost 456 J yards of shirting, at 12 J cts. per yard ! 

18. What cost 166 lbs. of chocolate, at 16 J cts. a pound t 

19. What cost 286 lbs. of cheese, at 16} cents a pound ? 

20. What cost 175 doz. eggs, at 10| cents per dozen? 

21. ^t 47^ cents per bushel, what will be the cost of SOU 
bushels of corn f 

22. What cost 163 lbs. of sugar, at 8 J cts, per pound 1 

23. What cost 1500 lbs. butter, at $8.50 per 100. 

24. What cost 28600 ft. of timber, at $8.76 per 100 ? 

25. What cost 8280 ft. of mahogany, at $70.20 per 1000 1 

26. What cost 7680 shingles, at $8.60 per 1000 ? 

27. What cost 16024 pine shingles, at $8.87 per 1000 ? 

28. At 16| cts. a pound, what cost 219^ lbs. honey ? 

29. At $2.67 J pei- yard, wliat will 400 yards of cloth cost J 
80. At $5f per barrel, what will 1560 barrels of flour cost I 

DIVISION' OF FEDERAL MONEY. 
Ex. 1. How many times are $4.25 contained in $27.62}? - 
Suggestion, — ^We divide as in sim- Operation, 

pie nuuibera, and from the right of $4.26)$27.625(6.5 An^ 
the quotient, point off one figure for 2550 

decimals, according to the rule for 2125 

Division of Decimal Fractions. The ^^^^ 

answer is 6.5 times. 

217* Hence, we derive the following general 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point off the quotient as in 
division of decimals; (Art. 194.) 

Obs. After all the flgnres of the dividend are divided, if there is a remainder» 
- ciphers may be annexed to It, and the o|)eration continued an in division of de- 
cimal fractions. The ciphers thus anuexed must be regarded as decimal placM 
of tlie dividend. (Art. 194. Obs. 3.) 

2. Divide $71.91 by $7.66. Ans. 9.4. 



Qdbst.— $17. What is the rule for Division of Federal Money? Obs. When 
. there is a remainder after ail the figures of the dividend are divided, how prp* 
ceedl 
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3. Diviae $149,626 by $2,875. Ans, 63. 

4. vlf $75 are divided into 18 eqnal parts, what will be the 
value of each part? Am. $4,166 + . 

5. A inan bought 6 hats for $2568: how much did they 
cost apiece ? « . 

Suggestion. — In this example, the number of Operation. 
articles is given with the coat of the toftole^ and 6)25.68 

it is required to find the price of one article. Ans. $4.28 
We divide the whole cost by the number of ar- 
ticles, and point oif the quotient as in the rule above. Heace, 

218* To find the price of one article, when the number of 
articles, and cost of the whole^ are given. 

Divide the price &ft?ie whole by the number of articles^ and 
the quotient will be the price of one article. 

6. A man paid $27.82 for a quantity of indigo, which was 
$4.28 a pound : how many pounds did he buy 'i 

^ Suggestion. — In tliis example the cost Operation, 

of the whole qusLHtity and the ptHce of $4.28)$27.82(6.6 Iba. 

1 pound are given, to find the number 2568 

'of pounds. Now, $27.82, will obvi- 2140 

ously buy as many pounds as $4.28 are .2140 
contained times in it, which is 6.5. He therefore bought 6.5 
pounds. Hence, 

219* To find the number of articles, when the price of one 
and cost of the whole^SLTQ given. 

Dimde the cost of the whoU^ by the price ofonty and the fuc- 
tient will be the number of articles. 

7. How many quarts of cherries at 7£ c^nts a quart, can yoa 
buy for $1.24? - 

8. IIow many pounds of figs, at 14 cents a pound, can yoa 
buy for $8.57? 

9. How many watermelons, at 12| cents apiece, can be 
bought for $3 ? 



QuKST.-^21S. How find the price of tme iirticle, when the 'number of articles 
* BTMieiiAtiif the whole are )<iveh¥ 219. How fiiitl the number of articles when 
thtf price vf one, and the cobi of the whole are ^iveu 7 
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10. How many pen-knives, at 20 eta. apiece, can be bought 
for $7.20? 

11. At 17^ cts. a quart, bow many quarts of molasses can 
be bought for $4.40 ? 

12. A man bought 50 pair of thick boots for $175 : how 
much did he give a pair? 

13. A man paid $485.50 for 260 sheep: how much did ho 
give per head ? 

14. At $2.50 a cord, how many cords of wood can I buy 
for $165? 

15. At $4.75 per barrel, how many barrels of flour can I 
buy for $8.50? 

16. If a man's income is $1.68 per day, how much is it per 
bom* ? 

17. If a man pays $3.62^- per week for board, how long caT 
ho board for $188.50? 

18. Suppose a man's income is $500 a year, liow much ii 
that per day ? ' 

19. Suppose a man's interest money is $28.80 per day, how 
much is it per minute? ^^ 

20. A mason received $94,375 for doing a job, ^hich too^ 
Lira 75i days: how much did he receive per day? 

21. At $1.12i per bushel, how many bushels of wheat can 
be bought for $523.75 ? 

22. If $1285.20 were divided equally among 125 men, whai 
■would each receive. 

' 23. If $1637.10 were divided , equally among 150 men, whai 
would each receive? 

24. The salary of the President of the United States is 
$25000 a year: how much does he receive per day ? 

25. A man paid $66.51 for broadcloth, which was $7.39 pe^ 
3'fird : how many yards did he buy ? 

2G. If flour is $8.12 J per barrel, how many barrels can bo 
bought for $2047.50? 

27. If 16CS lbs. of rice\;ost $117,225, how much will 1 
pound cost? 

28. If 556.25 lbs. of tobacco cost $69,532, Tiow much will 1 
pound cost ? 

; 29. At $47,184 per ton, how many tons of railroad iron can 
be bought for $28310.40 ? 



904 



FEDERAL 



ISkct. vnL 



APPLICATIONS OF FEDERAL MONET. 

220* Ex. 1. What is the cost of the several articles, and 
what the amoant, of the following bill ? 

Boston, May 25th, 1845. 
James Brawny Esq,, 

Bought of Fairfield A Lincoln^ 



5 yds. broadcloth 
8 yds. cambric, 

8 doz. buttons, 

6 skeins sewing silk, 
4 yds. wadding, 



at 
u 

(t 

u 

u 



$8.25 
.12J . 
.15 . 



Beeewed FayH^ 



Ex. 2. 
Eon. B. 



S. Baldwin^ 



.08 . 

Amount, $17.77, 

Fairfisld & Lincoln. 
Nkw Hayxn, Sept. 2d, 1846. 

To Durrie cfc Peck^ Dr. 

.62i 
.58 
.50 
.10 
1.25 



4 Lovell's Young Speaker, at % 

5 Olinsted^^ Rudiments, 

6 Mo!*se's Geograp}i3% 
8 Webster's Spelling Book, 
8 Day's Algebra, 

Wliat was the cost of the several articles, and the amoant 
of his bill? 

Put the following memoranda into the form of bills, and 
find the amount of each ? 

3. John Jacob Astor, Esq., of J^ew York, bought, Aug. 18th, 
1845, of Q. W. Lewis & Co., 25 lbs. of sugar, at 9 cts. a 
pound ; 50 lbs. of coffee, at 11 cts. ; 12 lbs. of tea, at 75 cts. ; 
14 lbs. of raisins, at 14 cts. ; 9 doz. eggs, at 10 cts. ; and 16 
lbs. butter, at 12J cts. What was the cost of the several arti* 
cles, and what the amount of his bill ? 

4. W. A. Sanford, Esq. of Philadelphia, bought, June 8d, 
1845, of James Conrad, 28 yds. of silk, at $1.25 a yard; 23 
yds. of muslin, at 56 cts. ; 16 pair of cotton hose, at 87^ cts.; 
85 pair of silk hose, $1.10; and 25 pair of shoes, at $1.25. 
What was the cost of the several articles, and how much is 
due on his account ? 



Art. 220.] monxt. i05 

5. Messrs. Holmes & Homer of Cincinnati, bonght, July 1st, 
1846, of H. W. Morgan & Co., 100 bbls. flour, at 14.60 a barrel ; 
60 bbls. pork, at $8.26 ; 26 bbls. beef, at $9.76 ; 112 kegs of 
lard, at $3.26 ; and 25 ba. com, at 84 cts. Wbat was tbe cost 
of the several articles, and how much is due on his account ? 

6. F. 0. Emerson, Esq. of New Orleans, bought, Aug. 12tb, 
1845, of W. H. Arnold & Co., 86 hhds. molasses, at $12.60 
per hogshead ; 2100 lbs. sugar, at 6| cts. ; 14000 lbs. cotton, 
at 7^ cts. ; 1860 lbs. coffee, at 6| cts. ; 81200 lbs. ^ce, at 8 cts. ; 
150 boxes of oranges, at $4.12J per box. They credited him 
600 clocks, at $5.00 apiece, and his note to balance. What 
was tlie amount of charges, and what the amount of the note f 

7. Bought 19 yds. broadcloth, at $5.68 per yard ; 18 doz. 
pen-knives, at $4.87^ per dozen i, 78 lbs. of tea, at $.69 ; 246 
lbs. butter, at $.18 : what was the amount of the bill f 

8. Bought 85 cwt of beef, at $6.26 per hundred ; 126 bbls. 
of pork, at $18.62^ per barrel; 248 bbls. flour, at $6.87|; 85 
tons of hay, at $19 j ; 26 cords of Mcood, at $8.56 J : what was 
the amount of the bill f 

9. Bought 35 doz. gloves, at $4.50 per doz. ; 95 yds. black 
silk, at $.87^ per yard; 116 yds. colored ditto, at $.78; 86 
crape shawls, at $82.60 apiece; 6^ Broch6 ditto, at $17.88: 
what was the amount of the bill ! 

10. Bought 86 ploughs, at $9.68 ; 125 hoes, at 68 cents ; 94 
shovels, at 84 cents; 56 rakes, at 28 cents ; 67 axes, at $1.18: 
what was the amount of the bill t 

11. Bought 96 pair black silk hose, at 88 cents; 85 ditto 
white, at 87| cents ; 186 ditto worsted, at 66} cents ; 87 pair 
inen^s gloves, at 67 cents; 120 pair .ladies' ditto, at 58 cents; 
75 cravats, at 96 cents : what was the amount of the bill ? 

12. Bought 67 Latin Readers, at 68 centfir; 60 Greek Read- 
ers, at $1.09 ; 84 Greek Grammars, at 68 cents; 95 Latin ditto, 
at 62| cents; 86 Virgil, at $2.18 ; 46 Sallnst, at 78 cents ; 62 
Clcero^s Orations, at 76 cents : what was the amount of the 
bill? 

18. Bought 86 pair of boots, at $5.17 ; 216 pair thick shoes, 
at $1.37^; 135 pair^iters, at $1.38; 240 pair buskins, at 83 
eents ; 184 pair slippers, at 68 cents ; 87 pair rubbers, at $1.18 : 
what was the amount of the bill t 
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SECTION II. 

PERCENTAGK 

AsT. 2S2« Pereentage and Pa- Cmf. signify a certain 
Mowanee an a hundred^ or simply hundredths. Thus, the ex* 
pressions 2 per cent^ 4 per oent^ 6 per cent^ &c^ of any nnm- 
ber or smn of money, signify 2 handredths (jts^ ^ hun-' 
dredths (jto,) 6 handredths (yf yO ^^ ^^at number or snm. 

JV«{«.— The tenin Pereemtm/pe and Per CemL, are derived from Ihe Latin ftr 
and eemtmm, siguifjiug bg tke hundred. 

223* Since pereentage and per cent, signify hundredths^ it is 
manifest any given per cent, may be expressed by decimals. 
For example, 1 per cent, is written thus .01 ; 2 pw cent, thus 
.02 ; 3 per cent, thos .03 ; 103 per cent, thus 1.03 ; 125 per cent 
thns 1.25 ; | per cent, or | of 1 per cenL thus .005 ; ^ per cent 
thna .0025, &c. 

Oaa. 1. When the given pereent faiea linn 1(1, adpher mnat alwaya be pie> 
flxed to the figure expreasing it, in the aame nuuaner aa when the number of oenia 
is leas than 10. (Art. 906. Oba. 1.) 

When the girm per eent is mere than 99, it phuoly requires a mixed BombeT 
toexpreniL (Art. 183. Obs.3.> 

. S. Parts of 1 per oenL may Iw expreased either by a cMiawa fraction, or by ir 
eimata. Thus, the ex|)ren<on ITf per ct nt. is equivalnit to .17625. 

3. The Jlrat twe decimal figures |»roperiy dennte Uie jter cent., for they are Jkaa- 
^redtke; the other figures denote parU ef kundredthM, and therefore expres 
f*ru of I per ceuL 

1. Write 1 per cent., 2 per cent, 3 per cent., 5 per cent., 8 
yer cent., and 9 per cent, in decimals. 

2. Write 13 percent; 15; 30; 50; 75; 49; 73; 85. 

3. Wntei per cent.; }; J; J; f; ^; {; J; |; \. 

4. Write 8i j)er cent ; 5f; 16J; 125; 331 J; 462J. 



QiTKST.— 22S. What do the terms percentage and per cent, signify f What is 
meant by 3 per cenU of any sum 1 4 per cent. ? 6 per oenL ? 7 per cent. ? Jfvte. 
From what are ibe terms percentase and per cent. deri>ed ? 9fi3. How may any 
given percentage or per cent, be expreased? Ob». When Ihe given per cent, is 
leas than Ki, how is it written ? When more than 99, bowf Bow are parts of i 
per cenL expressed? 
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EXKRCISE3 IN PBBCBNTAGB.: 

5. A constable collected $400 for a merchant, and reoeived 
€ per cent, for his services : how much did he receive? 

Suggestion. — Since 3 per cent, is yj^y, or .03, we Operation. 

multiply the number of dollars collected by 8 $400 

per cent, written ias a decimal, ancl pointing off .03 

the product as in multiplication of decimals, Am, $12.00 
the result $12, is the answer required. Hence, 

225* To calculate percentage on any given number; 

Multiply the given number by the given per cent, expressed vi 
decimcUs^ and point off the product as in multiplication <^ 
decimals, 

. Qbb. 1. irtbe pel* cent, eontalnva emntiKni fraction whkih caooot be eyprowbd 
decimally, first miilUply by the decimal, then by thec(»mmon rraetioBOf theg^von 
per cent, awl ptiint off tlie sum Ut their pixKlucts ua above. 

S. It i« impertunt forthe loanier to observe, thai the amaanf of money collected 
is made the btuis U|)on which the peroeuta^e is calculated. That is, (he CQDSta* 
ble is eniitted U> 3 doliars as oflen as lie coUacta 100 dollars, and not as orten as 
hepaya^ver 100 dollars, as is frfqtientiy 8up|)08ed. For, in the latter case he 
would receive only y J^ insteitd of y^ of liie sum in question. This distinction 
. fM ianporUtiit, espedidjy In calctduting perceu We on laiise puiaa. 

6. What is 2 per cent, of $350 ? Ans, $7. ' 

.7. What IS 4 per cent, of $8^3 ? Ans. $34.52. 

8. What is 3 per cent of $145.25 ? An*. $4.8675. '■ 

0. - What is \ per cent, of $180.42 ? (Art." 223. Obs. 2.) 

10. What I per cent, of $827.63 ? 

11. Wliat is f per cent, of $128.6321 
• 12. What is j per cent: of $90.46 ? 

13. Witat is 10 per cent, of $600:45i ? 
14: What is 12 per cent, of $2500.63 1 
• 15. What is 20 per cent, of $2250.84? '■-'■■'' 

16. What is ^ per cent..of $436? 

17. What is 2 J per cent, of $144 ? 

18. Wliat is 4| per cent, of $257? 

19. What is 8 J per cent, of $673? 

QuKST.— 335. What is the rule for calculating percentage 1 Oba, If the per 
.tient. contains, a comBion fraction which csnnot be exjw e s oo d deeijbally, bow 
proceed t What is made the basis upon wliich the percentage for coUectii 
money is caicuhited? 
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90L a Itr r lm t lMPlllg ltfiH?t'M fanftin ^ hmn^^ rnhprwArOm 
Aw oat 10| fBt ttmt, €f it: bow ■anj didhn did he draw 

SI. A mcrdmiBaluB a deposit of $1864 and draws oat 25 
per cent of h : how modi has be left in the bank t 

2S. A merdiant shipped 865 boxes of lemons; on the pas- 
Mge hooM^ 15 per cent, of th«n were thrown overboard: how 
BMoj boxes £d he losei and how many had he left! 

S8. How mndi is 6J per eent. of f 1000 ? 

S4. How mndi is 7 per eeitf. of f 1536^ f 

85. How orach is 8} per eent. (tf $16,825 ? 

^. A yoong man worth $1500, lost 31| pcr.orat. of it in 
gamtfin^r how mnch did bo lose, and how mndi had he 
kftf 

27. A merchant boagfat a caigo of floor for $1230^ and pud 
4| per ceaL for bringing it home: what was the whole cost of 
bis floor? 

28. What is 87j per cent of $1001 Of$253r.50t 

29. What is 112 per cent of $150? 
80. What b 125 per cent of $635? 
31. What is 250 per cent of $17^ ? 

82. Whicbis the most, 7 per cent of $1080, or 6 pa* eeat 
of$1100? 

33. What is the difierence between 6 per cent and 7 per 
per cent of $12000? 

34. What is the difference between 9 per cent of $2000^ and 
6 per cent of $3000 ? 

35. What is 17 J per cent of $10000 ? 

36. What is 20| per cent of $10500 ? . 

37. A man gave hb two sons $10000 apiece; the elder added 
15} per cent to his the first year, and the yoonger spent 15} 
per cent of his: what was the difference of their prc^rty at 
the end of the first year ? 

88. A laboring man earning $225 a year, laid up 2d| per 
cent of it : how much did he spend ? 

39. A man having deposited $856.25 in a savings bank, 
drew oat 81 J per cent, of it: bow much had he left in the 
bank? 

40. A fanner owning 8560 sheep, lost 50 per cent of them 
hy disease : how many had he left? 
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COMMISSION, BROKERAGE, AND STOCKS. 

226* Percentage is applied to varioiis calcnIatioDS in the 
practical concerns of life. Among the most important of these 
are Commission, Brokerage, the Rise and Fall of Stocks, In- 
terest, Discount, Insurance, Profit and Loss, Daties and Taxes. 

227* Commiman is iheper cent, or eum charged by agents 

for their services in buying and selling goods, or transacting 

other business. 

Obs. An jJ^ent who buys and mUs goods for •nother, ia ealled a CiraiiiiM«tm 
. MerekoMtj a Fmctary or Cotr—pvndtnt, 

228* Brokerage is the per cent, or sum charged by money 
dealers, called Brokere^ for negotiating Bilh of Exchange^ and 
otl^er monetary operations, and Is similar to Cominission; 

' 229* By the term StocJcs^xs meant the Capital of moneyed 
Institutions, as Banks, Manufactories, Railroad and Insurance 
Companies ; the funds of Government, State Bonds, <&c. 

Obs. Stocks are usually divided into portions of $100 each, called »hart$ ; and 
the owners of these shares are called Stockholder Mi 

230* The original cost or valuation of a share is called its 
nominal^ or par value; the sum for which it can be sold, is its 
real value, 

Obs. 1 . The rite or fall of Stocks is reckoned at a certain per cent of its pmr 
value. The term par is a Latin w<mi, which signifies eqtuU^ or a MtaU of equolitf, 

9, When stucks sell for their original cost or vnlaation, they are said to be a< 
par ; when they sell for more than cost, they are said to be aXtoW par^ or at a 
premium ; when they do not sell at cost, they are a^ to be M$w par^ of at • 
discount. 
■ at Persons who deal in Stocks are caHed Stock Brokero^ or Stock Jobbert, 

231* Commission and brokerage are reckoned at a certain 
percentage on the amount of money employed in the trans- 
action ; the rise and fall of stocks, on the par value of the 
given shares. 

QDB8t.~337. What is commisaioh? Ob». What is an agent who bays and 
sells goods for another called 1 238. What is brokerage? 239. What is meant 
by stocks 1 Ob», How are stocks nsnally divided? What are the owners of 
the shares called? 230. What is the par value of stocks? What the real 
Taltte ? Ob». What is the meaning of the term par 1 When are stocks at par ? 
When above par ? When below ? 331. How are commissioo and broksn|( 
iMkooad? HowtheriaeorfUlof stoekat 
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Ex. 1. A commission merchant sold a quantity of corn for 
$28 (j, and Charged 2 i)ef cent, commission ; how much did he 
receive for ijjs services ? 

Siiggestion.-^We multiply the amount for which Operation. 

the corn was sold, by the given per cent, expressed $236 

in decimals as in percentage, and the result $4.72, .02 

is the answer required. Hence, Am, $4.72 

232. To compute commission, brokerage, and the premium 
or discount on stocks. 

Multiply s the sum by ihe given per cent, exprened in deei- 
maU^ and point off the proditet as in multiplication of dedmak, 

: 2. A tax-gaUberer collected $638.66, for which he was lo 
have 3 per cent* commission : what did he receive ? . . 

8. An auctioneer sold $860.45 worth of goods, at 3^ per 
cent, conimission : how much did he receive? 

4. An agent sold a quantity of oil for $265.36, and charged 
2J per cent, commission : how much did the agent receive, and 
how much the owner ? , » 

6. Sold goods to the amount of $356, at 4} per cent, com- 
mission : how much did I receive for my services ? 

• 6. Bought goods amounting to $480, at 3| per cient. com- 
mission : what is the amount of my commission ? 

7. What is the commission on $163,625, at6J per cent.? 

8. "What is the commission, at 6J per cent, for purchasing 
flour to the amount of $1365.25 ? 

9. I send my agent $1000 to be invested in cotton, after de- 
ducting his commission at p percent,: what is his commis- 
sion, and how many dollars worth of cotton shall I receive ? 

Suggestion. — Since $1000 includes both the commission and 
the sum invested, it is plain that the agent ought. not to take 
6 per cent, of $1000 ; for this would be charging commission 
on his commission. He is entitled to 5 per cent, on that part 
only which he invests. Now the sum invested is UJ of itself, 
and the, commission is j^jf o^ this sum; consequently, the 
commission added to the sum invested must be yj^ of the in- 
' vestment. 

QvKBT,^232. Wbit is the rule for compxittng commission, brokerage, SccT* 



10 
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. The qnestipn then resolves itself into Operation. 
this : $1000 is jJI of what sum ? JNow |1.05)|1000($952,8a 

the numerator 105, is equal to 100 cents ^^^ 

increased by the 5 per cent, commission, 550 

or $1 .05. We therefore divide the given 5?? 

amount $1000 by 1 dollar increased by 260 

the per cent, commission, or $1.05, an- ^ 

Hexing ciphers to the remainder, and ^^^ 

the quotient $952.88 is the sum invested. -i£ 

Subtracting the part invested from' the ^^^ 
whole amount, $1000— $952.88 leaves 
$47.62, the commission. Hence, 

232«a. When the commission is to be deducted in advance 
from a specified sum and the balance invested. 

Divide the given sum by $1 increased by the per cent, comr 
missiouy and the quotient will be the part to be invested. 

Subtract the part to be invested from the given sum^ and the 
remainder will be the commission required. 

Oba. The commission may also he found by mulliplying the sum iiiTested bj 
the given per cent, according to tbe preceding rule. (Art. 233.) 

10. A man sent a broker $10478.13 to lay out in stocks after 
deducting his brokerage, at 4 per cent, : what was the broker- 
age, and how much stock did he receive ? 

11. A merchant negotiated a bill of exchange^of $5000 
with a broker, and agreed to give him 7 per cent : how much 
did the broker receive ? 

■ 12. What is the brokerage on $8265, at 51 per cent, ? 

13. What is the brokerage on $6524.13^ at 8 per cent, ? 

14. What is the commission on $146,866, at 20 per cent. ? 

15. What is the commission on $1625.75, at 25 per cent.? 

16. What is the commission on $25026.10, at 15 per cent.? 

17. What is the brokerage on $50265.95, at 8| per cent. ? 

18. What is the brokerage on $38212.085, at 1| per cenl. ? 
- 19. What is the brokerage on $752600, at 1 per cent. ? 

20. What is the brokerage on an investment of $1000000, at 
^ per cent. ? 

•QuKST.— S%.a. Buw proceed when Uie commiwiou is to be deducted io ad- 
vance? 
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21. Bought 10 shares of bank stock, for which I paid 4 per 
cent pretniani : how mnch did the stock cost me ? 

8ugge$tion, — ^The stock manifestly cost me its par valae, viz: 
$1000, together with 4 per cent, of it. (Art 229. Obs.) Now 
$100Ux.04=$40; and $1000 + 140=$1040. Am. 

22. A man bought 6 shares of the Boston and ProvideDoe 
Railroad stock, at 6^ per cent premiatn : what did his stock 
cost him t 

23. A broker sold 15 shares of the New York and Erie Bail- 
yoad stock, at 15 per cent, discount : what did they come to? 

24. Sold 29 shares in the American Manufacturing Co., at 
16 per cent advance : what did they come to ? 

25. A stock jobber bought 45 shares of the Auburn and 
Bochester Bailroad stock at 3 per cent discount, which he 
sold at 7 per cent advance : how much did he make by the 
transaction ? 

26. A widow invested $9000 in the Commonwealth Bank 
atock at par, and finally sold it at 75 per cent, discount : how 
much did she lose ? 

27. A man owned 53 shares of the Long Island Bailroad 
stock, which he sold at auction, at 13 per cent premium : how 
much did they come to 1 

28. Bought 88 shares in the Union Gas Go. at 7 per cent 
advance, and sold them at 5 per cent, discount : how much 
was my loss? 

29. An agent received $25265 to invest in land, after de- 
ducting 3 per cent, commission: what was his commission? 

80. Beceived $62470 to lay out in iron, after deducting 2| 
per cent commission: what sum have I to lay oat? 

81. Sold 5 pieces of cloth, each containing 31^ yds., at $3.87} 
per yard, and charged 2} per cent commission, and 8 per cent 
for guaranteeing the payment : how much shall I pay over? 

82. Sold 65 bales of cotton, averaging 483^ lbs. to a bale, at 
4| cents a pound : what is my commission at d| per cent ? 

83. Suppose you consign 866} bushels of wheat to your 
agent ; he sells it at 87} cents per bushel, and charges 4J per 
cent commission and guaranty : how much will you receive 
for jonr wheat? 
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INTEREST. 

233* Intebest is the sum paid for the use of money by the 
borrower to the lender. It is reckoned at a given for cent, per 
annum ; that is, so many dollars are paid for the use of $100 
for one year; so many cents for 100 cents; so many pounds 
for £100, &c. 

234* The money lenty is called the principal. 
N T\iQper cent, paid per annum, is called tlie rate. 

The sum of the principal and interest, is called the amount. 
Thas, suppose I lend a man $100 at 7 per cent., and at the end 
of the year he pays me $100 the sum lent, and $7 for the use 
of it: th^ principal^ in this case, is $100 ; the rate^ 7 per cent; 
the interest^ $7; and the amount^ $107. 

Obs. The learner should be careriil to noUce the dlstinetltm between Comrnia* 
»ion and Interett. The former is reckoned at a certuln per cent, without regard 
to time; (Art 331 ;) the latter is reckoned at a certain per cent. Tor one year; 
consequently, Tor longer or shorter periods than one year, like proportions of the 
percentage for one yuar ore taken. 

The term per annum is a Latin phrme, wliich signifies by the year. 

235* The rate of interest is usually estahlished by law. It 
varies in different countries and in different parts of our own 
country. 

Ob8. 1. The legal rate of interest in New England, New Jersey, Pennfiylvania, 
Delaware Maryland, Viiginia, North Carulinn, Tennessee, Kentucky, Ohio, In* 
dtana, Illinois, Missouri, and Arkansas, is 6 per cent. 

In New York, South Carolina, Miciiigan, Wisconsin, and Iowa, it is 7 percent* 

In Genrgio, Alabama, Mississippi, and Florida, it is 8 per cent. ; in Louisiana, 
5 per cent. ; in Texas, 10 per cent. 

On debts in foTor of the United States^ it is 6 per cent 

2. In Ckinada and JVova Seotia^ the legal rate is 6 per cent. ; in England and 
France^ 5 per cent. ; in Ireland^ 6 per cent Fu Italy about the oommenoement 
of the 13ih centur)', it Taried frum 20 to 30 per cent 

236* Any rate of interest higJier than the legal rate, is called 
usury^ and the person exacting it is liable to a heavy penalty. 

QoB8T.->233. What is Interest 1 How Is It reckoned ? 234. What isthe prin- 
cipal ? The rate ? The amount ? Obs. What is meant by the term per annum f 
235. How is the rate usually determined 1 Is it the same everywhere? 238, 
What is any rate higher than the legal rate called 1 What is the consequence 
of exacting usury ? Is it safe to take less tli«n legal interest? Obs. When Off 
use ia mentioned, what rate is understood 3 
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Asy rate len than the legail rate maji be taken, if the parties 
coDcemeil so agree. 

Obs. 1. When no rata is niention«l« the rate eetabliahed by the laws of (h« 
State in which the traitsactioo takes ptiiee, is alwajs iiiKl««alood tu be the oo;^ 
inttnded by the parties. 

2. Tlie term per ««■«», is aeidom expreand but it is always anderBtood; lot 
the rmU is .Uie ^<rr cemt. paid per OMUumt, (Art. 234.J 

237* In calculating interest, a month, whether it contain^ 
30 ur 31 days, or even bat 28 or 29, as in the case of Febrnary, 
is assumed to be one twelfth of a year. Therefore, the interest 
for any number of months, is so many twelfths of one year'h 
interest. 

Again, in reckoning interest, 30 days are commonly con- 
sidered a mouth ; consequently the interest for any number of 
days, is so many thirtieths of one month^s interest (Art. 170. 
Obs.2.) 

Ob«. This pradiee s o emg to have been origfnally adojited on aecoant of ita 
eooTenieooe TbuuKh not sBicUy accorale. it is sanclioued by geueral i 



238« Ex. 1. What is the interest of $15 for 1 year, at 4 pei 
cent? 

Analysis. — Since 4 per cent, is |-Jjr, the interest of $1 (100 
cents) lor a year, is 4 cents, consequently, the interest of $15 
for the same time, is 15 times as much. 

We therefore multiply the principal by the given ^^^^^^ 
tate per cent, .expressed in decimals, and point off q^ ' * ' 

the product as in mnltiplication of decimals. a -^ - ^ 

2. What is the interest of $67.35, for 8 years, at 6| per cent? , 

Operatunu 

Suggestion,— Ih^ interest for three years *^^^^^ P"°- 

« •«• *i o *• u ^ - -065 rate, 

is maniiestiy o times as much as for 1 year. \ .^^ 

We theretore first find the interest for 1 40410^ 

year, as beioie; then multiplying this by $4 37775 fpt ly 

3, tlie result is the answer required. * 3 ^yj ^' 

$13.13325 int 3 y. 

nuBST,— 237. in reclEouing biterest, what part of a year is a month ei>Mid- 
1 7 How many days are communly eaaaidenMl a aKMith f Ok9» What it ito 
(ioof this|»aciioe? laitaocoraier 
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8. What is the Interest «)f $116.15 for 1 yewr, 1 month, and 
15 days, at 7 per cent.? What is the unnountf 

Siig^estion.^'F'iTst find tlie interest for Operation. 

1 yeiir as above; then since 1 month is $116.15 prin. 

^ of a year, take y^ of .1 year's inter- -^7 . rate, 

est for the given month. Again,lsince 12) $8.13 05 int. 1 y. 

15 clays are | of a month, take ^ of 1 2).(>77ij *' 1 m. 

month's interest for tiie given days. .3387 ** 15 d. 

Now adding the- int. for I year, 1 ni., $9.1467 interest, 

and 15 days together, gives the interest $116.15 priu.add. 

for the whole time. Adding the princi- $125.2067 aruouot 
pal to tlie interest gives tlie amount. 

241 • From the preceding Illustrations and principles, W6 
derive the following general 

BULE FOB COMPUTING INTEREST- 

1. For one teak. MuUijtly the principal hy the given rate^ 
and from the product point off as many figures fin* decimals^ a^ 
there are decimal places in both /actors. 

n. For two o^ more tears. Multiply the interest of \ 
year by Vie given number of. years, 

III. For months. Take such a fractional part of 1 year's 
interest, as is denoted by tlie given number of months. 

IV. For DATS. Tahe such a fractional part of 1 montfCs 
interest., as is denoted by the given number of days. 

The AMOUNT is found by adding the interest to the principal. 

Obs. I. The reason of this rule may be eeeo from the analysia of the preceding 
examples. 

2. When the rate per ceiit. is tettit than 10, a cipher must always be prefixed to 
the figure denoting it. {Art.2a3. Oba. I.) 

3. For 1 month take ^^ of I year's interest; for 2 months, ^; for 3 months, ^ ; 
fbr 4 months^ | ; for 6 months, i^ ; &c. 

4. For 1 day take ^j^ of ■ mouth's interest; for 2 days, y*ij ; fbr 3 days, y'^ ; (or 
10 days i; fur 30 days, } ; &c. (See Table of aliquot ports of Time, p. iiVr.) 

4. What is the interest of $75.21 for 1 year, at 6 per cent. ? 

$4.5126. Am. 

Qdbst.— fi41.:What js the general rule for uomputhig interest for a year? 
How find the interest for any number of yetira 1 How for months Y How 6k 
dayi? How find the amount ? 
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5. What is the interest of $100 for 1 year, at 5 per cent. ! at 
6 per cent. ? at 4 per cent. ? at 7 per cent ? 

6. What IS the interest of $85.81 for 1 yeu-, at 6 per centJ 

7. What is tlie interest of $50.10 for 1 year, at 7 per cent? 

8. What is tlie interest of $63 for 1 year, at 5 J per cent. ? 

9. What is the interest of $186.75 for 1 year, at ^ per cent.? 

10. What is the interest of $260.61 for 1 year, at 6 per cent? 
What is the amount? Ans, $15,686 int. $276,246 amount 

11. What is the interest of $140.25 for 1 year, at 7 per cent? 
What is the amount? * 

12. What is the interest of $168.40 for 1 year, at 8 per cent ? 
What is the amount ? 

18. What is the interest of $400 for 1 year, at 6 per centl^ 
What is the amount? : 

14. Wiiat is the amount of $500 for 1 year, at 7 per cent? 

15. What is the amount of $1000 for 1 year, at 8 per cent? 

16. What is the interest of $100 for 8 years, at 6 per cent 
per annum ? Am, $18. 

17. At 5 per cent per annum, what is the interest of $45 
for 4 years ? Ans. $9. 

18. At 6 per cent, what is the interest of $200 for 5 years? 
What is the amount ? 

19. At 7 per cent., what is the interest of $250 for 10 years? 
What is the amount ? 

20. At 8 per cent, what is the interest of $840.50 for 8 
yeai-8 1 What is the amount ? 

21. At 6 per cent, per annum, what is the interest of $100 
for 1 month ? Am, $.50. 

22. At 5 per cent, what is the interest of $600 for 6 months? 
28. At 7 per cent., what is the interest of $260 for 4 months? 

24. What is the interest of $375:81 for 8 mo. at 6 per cent ? 

25. What is the interest of $60 for 7 months, at 8 per cent ? 
What is the amount? 

26. What is the interest of $96 for 10 months, at 6 per cent ? 
What is the amount ? 

27. At 6 per cent, what is the interest of $600 for 1 day? 

28. At 4 per cent., what is tlie interest of $470 for 10 days? 

29. What is the interest of $1000 for 1 y. 1 m. and 1 d., at 
6 per cent. ? 
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80. What 18 the interest of $42.60 for 2 years and 6 months^ 
at 7 per cent. ? 

.81. What is the interest of $69.46 for 1 year and 8 months, 
at 8 per cent.?. 

82. What is the interest of $45.23 for 1 year and 2 monthsi 
at 5 per cent.'? 

83. What is the interest of $43.01 for 2^ years, at 7 per 
cent? 

84. What is the interest of $215,135 for 2 years and 8 
rnonths, at 6 per cent. ? 

85. At 8 per x^ent, what is the interest of $75.98 for 8 
years? 

86. At 5^ per cent., what is the interest of $989 for 4 years? 

87. At 6 pet cent., what is the interest of $137.50 for 6 
months and 3 days. 

88. At 7 per cent, what is the interest of $1500 for 10 days ? 

89. At 20 per cent, what is the interest of $3000 for 8 
days? 

40. At 12^ per cent, what la the interest of $1736.25 for 6 
months ? 

41. What is the amount of $8367.29 for 8 months and 17 
days^ at 7 per cent. ? * 

42. At 6 per cent, what is the amount of $4565.61 for 4 
months and 7 days ? 

* 48. What is the interest of $5625.43 for 4 months and 18 
days, at 6} per cent ? . 

44. At 5| per cent what is the interest of $624,625 for 7 
months 3 days? 

45. At 8 per cent what is the interest of $11261.18f, for 8 
months and 3 days ? 

46. At 7 per cent what is the interest of $9208.95 for 11 
months and 5 days ? The amount? 

47. What is the interest of $15206.843, at 7^ per cent for 1 
year, 8 months, and 25 days ? The amount ? 

48. Whatis the interest of $10050.69, at 5f per cent, for 2 
years, 9 months, and 5 days? The amount? 

49. What is the interest of $11607.858, at 7 per cent for 8 
years, 6 months, and 9 days ? The amount ? 

50. What is the interest of $41361.18, at 6 per cent for 5 
years, 7 months, knd 3 days ? The amount ? . 
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' SECOND METHOD OP COMPUTING INTEREST. 

. 242« Since tlie interest of $1 at 6 per cent., is 6 cents for 1 
year, for 1 mo. it most be -j^ of 6 cents, 5 mills ; for 2 mo. 10 
mills or 1 cent, &c. Hence, 

243« The interest of $1 at 6 per oent. is 1 cent for every 2 
montlis, or hal/aa many cents as there are months in the given 
time. 

244« Again, 6 days are IJifth of 30 days; therefore the in- 
terest of $1 for 6 days most be J oif the interest for 30 days. 
But the interest of |1 for 30 days, (1 mo.) at 6 per cent, is 6 
mills ; consequently, the interest of $1 for 6 days, is J of 6 
mills, which is 1 mill; for 12 days, (2 times 6^) it is twice as 
much, or 2 mills, &c. Hence, 

;245« The interest of $1 at 6 per cent, is 1 mill for every 6 
days, or one sixth as many mills as there are days in the time. 

Obb. When the number of days is 6 and less than 00, in finding 1 sixth of them, 
write tlie first qnolieut figure in thoiisandtha^ place; if leas than 6, In ten tAou- 
»andtA$' place ; if tiO aiid under 6U0, in kuniredthM^ place. 

1. What is t^e interest of $60 for 1 year 5 months and 8 
days, at 6 per cent. ? 

Sicggestion, — For 1 y. the int. of $1 is $.08 Mrst Method. 

For 6 m. " ** $.025 $60.00 

For 3d. " " " $000 5 .0855 

Hence, the int. of $1 for the time is, $.0856 80000 

Now if the interest of $1 for the given time is SOOOO 

$.0856, the interest of $60 will be'60 times as 48000 • 

much, which is $5.13. $5 J8'>000 Ans, 

Or, since the interest of $1 at 6 per cent. Second Method, 
is Iial/tiH many ^ents as there are months in $60 

the given time, we may moltiply by half the _??i 

nmnber oT month^, which is 8JJ, and point- 480 

ing oflf two figures for decimals, the result is ^^ 

$5.13, the same as before. ^^^^ ^^^ 



~-c8T.— 343. What is the interest of $1 at 6 per cent, for any number or 
IB 1 S45. For any number of daars 1 



Arts. 242-246. J interebt. 219 

2I6« From the preceding illnstrations we derive a 

SECOND RULE FOR COMPUTING INTEREST. 

Multiply the principal hy th-e interest of $1 for the given 
lime^ and point off the product as he/ore. (Art. 241.) 

t?r, multiply the principal hy half the number o/montJis, and 
point off two more decimals in the product than there are deci- 
vial figures in tJie multiplicand. 

Obr. 1. When the latter method is employed, the years inust be reduced to 
months, and Ihe days to the fruction of u munth, Ibeii toko ha'fut them. 

Or, divide the dnys by C,and add the quotient to half the number of months, 
regarding both as decimals. (Arts 243, 245.) 

2. The iutere>t at any other rate, /greater or le»» than 6 per cent., maybe found 
by adding to, or subtiacti.Mg from the inter&st at 6 per ceni, such a fractivnal 
part of itselfy as the required rate exceeds or falis short of 6 pei CQiit. Thus, if 
the requii ed rate is 7 per cent., first find the interest at G per cent., then add ^ of 
It to itself; if 5 per cent., sublrwct ^ of it from itself, &.C. 

3. The reason of the firat part of the above rule, is obvious from the fact that 
the interest of any sum for any specified time, must be as many times ihe interest 
of $1, as there are dollars in (he sWeu principul. • 

The reason that muUiplying the principnl by Aa//the namberof months will 
give the true interest, is because the interost of ti, at 6 per ceut., is 1 cent for 
every tvoo months, 

2. Wliat is the interest of $261.25, at 6 per cent, for 7 
months and 12 days? Ans. $9.66625. 

3. What is the interest of $268.40 at 7 per cent, for 8 
months ? 

4. What is the interest of $217,875, at 5 per cent, for 6 
months? 

5. Wliat is the interest of $169.25, at 6 per cent, for 7 
months? 

6. What is the interest of $350,192 for 8 months and 15 days, 
nt 6 per cent. ? 

7. What is the interest of $68.29 at 7 per cent, for 7 months 
and 13 days? 

8. What is the interest of $96.17 at 5 per cent, for 11 months 
and 20 days? 



ClUKST.— ^ft. What is the second method of computing interest? Obs. When 
the rate is gpreater or less than 6 per cent, how proceed? How does it appear 
that multiplying the principal by the interest of 91 for the time, will give the ti 
interest? How does it appear that multiplying by half the number of mool 
will give the true iatweat? 
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9. What IB the hnterest of $168 for 2 yean, 7 monthB, and 
20 days, at 6 per cent. ? 

10. What is the interest of $173 for 8 years, 1 month, and 
16 days, at 6 per cent. ? 

11. Wliat is the interest of $145 for 6 months and 24 day^ 
at 6 per cent. ? 

12. Wliat is the interest of $461,318 for 1 year, and 11 
months, at 7 per cent. ? 

13. What is tiie interest of $300 for 4 months and 18 days, 
at 7 per cent. ? 

14. At 6 per cent., what is the interest of $256.25 for 9 
months and 15 days? 

15. What is the interest on a note of $450 from Jan. 1st, 
1844, to March 13th, 1845^ at 6 per cent. ? 

JVtfte.— When it is required to compute the interest on a note, first find the tim 
for which the note has been on interest, by subtracting the earlier from the leUr 
due, then proceed as before. (Art. 170.) 

Operation, $450 principal. 

Yr, mo. d, .072 int. of $1 for the time. 

1845 " 3 " 13 "900 

1844 "1" 1 3150 

Time 1 " 2 " 12 $32,400 Ans. 

16. What is the interest on a note of $753.28 from April 
15th, 1853, to Oct. 13th, 1853, at 7 per cent. ? 

17. What is the interest on a note of $631,875 from Nov. 
16th, 1851, to June 10th, 1852, at 7 per cent.? 

18. What is the interest on a note of $729.93 from March 
7th, 1850, to Dec. 14th, of the same year, at 5 per cent. ? 

COMPUTING INTEREST BY DAYS. 

247« The preceding rules for computing interest for monthi 
and days, are based upon the supposition that 30 days make 
a month, and 12 months a year. This we have seen in- 
volves a slight inaccuracy; for some months have 81 days, 
while Feb. has only 28 ; and 12 times 30 days make but 860 
days, whereas a year contains 365 days. (Art. 237.) Now as 
interest Is reckoned at a certain per cent, per annum on the 
money lent, it is plain the exact interest for 1 day, is j^^j of 1 
yearns interest ; for 2 days, y}, ; for 8 days, 7I7, te. Henoei 



Arts. 247, 247.a.] intersst. fiSl 

247ta. To compute interest by days^ at any given per eent. 
Find the interest for one year at the given rate , then muUi- 
fly this by tlie number ofdays^ and divide the profiuclhy 865; 
the result will he the interest required. 

Or^ multiply the principal by the whole number of day s^ and 
divide the product by 6000; the result will be the interest at 6 
fer cent 

Obb. U If tbe rate la 7 percent, add 1 sixth ; If 5 per cent, fubtraet 1 sixth, Ice. 
(Art. 346. Obs. 2.) 

8. The latter method is the same as mnltiplying by 1 sixth of the dsys, and 
pointing off three more figures for decimals than there are decimal places in the 
principal. It is based un the supposition that 30 days make a month, and IS 
mouths a year. 

3. The difference between 13 months of 30 days each and a common year, is 
vf 7 or ^jf ; therefore, reckoning interest by months of 30 days, gives ^y too 
much. Ou small soms, the error is so trifling it is commonly disregarded. 

19. Find the interest of $473 by days, from March 20th to 
tlie 8th of July following, at 7 per cent. 

Suggestion, — We may find the number Operation. 

of days by the Table p. 146, or in the $473 prin. 

following manner ; .07 rate. 

In March there are 11 days. 83.11 int. 1 y. 

In April " " 30 " HO days. 
In May, " " 81 " 865)3642.10($9.978 * 

In June " " 80 " 8285 

In July " "_Jt^ " 8671 

Whole number, 110 days. 8285 

The answer is $9,978. 2860 

2556 



20. What is the interest of $519.88, at 6 per cent, for 65 
days ? 

21. What is the int. of $761.56 for 2H7 days, at 7 per cent. ! 

22. What is the int. of $850,895 for 818 days, at 5 per cent, t 

23. What is the amt. of $781.13, at 7 per cent, for 35 days? 

24. What is the amt. of $806.28, at 6 per cent, for 46 days^ 
26. What is the interest of $923.68, at 7 per cent, from June 

16th to 2l8t of the following Sept. ? 

QuBST.— 347.0. How compute interest by days, at any given per cent. 1 Ob§» 
What Is the diftranoe between a common year, and IS months of 30 dajra eaab t 
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20. At 6 per cent., what is the amonnt of $673.21 from 
April 8d to the 15th of Sept. following? 

27. At 7 per cent., what is the amount of 709.81 from Nov. 
17th to the 20th of the following Feh. ? 

28. What is the amount of $1563.875 from the 9th of Jan. 
to the 13th of the following Dec, at 7 per cent.? 

29. What is the amount of $1004.17 from March 6th, 1852, 
to Jan. 7th, 1853, at 7 per cent. ? 

80. What is the amount of $2043.63, at 6 per cent, from 
March 4th, 1851, to June 19th, 1853? 

EXAMPLES FOR PRAOTIOB. 

1. What is the interest of $45.25 for 8 months, at 6 per cent? 

2. What is the interest of $167,375 for 6 months, at 6 per 
cent.? 

3. What is the interest of $93.86 for 8 months and 15 days, 
at 6 per cent, ? 

4. What is the interest of $110 for 1 month and 20 days, at 
6 per cent. ? 

6. At 7 per cent., what is the interest of $158.91 for 1 year 
and 3 months ? 

6. At 7 per cent., what is the ampunt of $217 for 1 year and 
'^ months? 

7. At 6 per cent., what is the amount of $348.10 for 2 years 
end 1 month ? 

8. At 7 per cent., what is the interest of $400 for 1 year and 
6 months ? 

9. At 7 per cent., what is the amount of $213.01 for 9 
months ? 

10. At 5 per cent., what is the amount of $603 for 2 years 
and 5 months ? 

11. What is the amount of $861 for 8 months and 24 days, 
at 6 per cent. ? 

12. What is the amount of $1236 for 3 months and 14 days, 
at 7 per cent. ? 

13. What is the interest of $1400 for 1 year, 1 month, and 
9 days, at 7 per cent.-? 

14. What is the interest of $469.20 for 27 days, at 8 per 
eent ? 
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W, What la the amouot of (705 for 5 yjears, at per cent ? 
16. What ds the amonnt of $1000 for XO yearsj at 6 per cent? 
.17. What is the amount of $1650.06 for 20 years, at 7 per 
cent ? 

1 8. What is. the. uraonnt of $2500 for 7 years, at 1 5 per cent ? 

19. At 41 per cent, what is the interest of $17000 for 1^ 
years? 

20. At 7| per cent, what is the interest of $1625.81. for 46 
days? 

21. , At 1^^ per cent, what is the^amount of $165.13 for 88 
days ? 

22. At 7 per cent, what is the araount of $8581 for 63 days? 

23. At 6 per cent., what is the amount of $16021 for 98 
days? 

24. What is the interest on a note of $65, dated Jan. 10th, 
1S44, to May 16th, 1845, at 6 per cent? 

25. Wliat is the interest of $170 from June 19th, 1840, to 
July 1st, 1841, at 7 per cent ? 

26. What is the interest of $105.63 from Feb. 22d, 1839, to 
Aug. 10th, 1840, at 6 per cent ?' 

27. What is the interest of $234 from April 10th, 1884, to 
Oct. 1st, 1835, at 6 per cent. ? 

' 28. Wi^at is the interest of $195.22 from June 25th, 1838, to 
March 3l8t, 1840, at 6 per cent. ? 

29. W hat is the interest of $391 from. Sept. 1st, 1840, to Nov. 
80th, 1841, at 8 per cent. ? 

80. What is the interest of $510.83 from'March 21st, 184^ 
to Dec. 30thi 1842, at 7 per cent. ? 

31. At 6 per cent, what is the interest of $469.65 from 
August 10th, 1848, to Feb. 6th, 1844 ? 

82. At 7 per cent, what is the amount due on a note of - 
$285, dated March. 15th, 1844, and payable Sept 18th, 1845? 

38. At 6 per cent, what is the amount due on a note of 
$391, dated Oct 9th, 1844, and payable March Ist 1845 ? 

34. At 5 per cent, what is the amount of $623 from Feb. 
19th, 1844, to Aug. 10th, 1844? 

85. At 4 per cent, what is the amount of $589.20 from Jan- 
nary 10th, 1844, to January 13th, 1846 ? 

86. At 4 per cent, what is the amount of $731.27 from July 
1st, 1844, to April 4th, 1845? 
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87. What Is the interest of $840 from July 4th, 1841, to My 
7th, 1845, at 6 per cent. ? 

88. What is the interest of $966 from Jan. Ist, 1842, to 
March 20th, 1844, at 7 per cent? 

89. What is the interest of $1589 from May Slst, 1842, to 
Aug. 19th, 1848, at 6 per cent. ? 

40. What is the amount of $1100 from June 15th, 1840, to 
Ang. 8(1, 1845, at 5 per cent. ? 

41. What is the amount of $1 for 50 years, at 6 per cent? 

42. What is the amount of one cent for 600 years, at 7 per 
cent ! 

PARTIAL PAYMENTS. 

*248* When partial paymenU are made and endorsed upon 
Kotes and Bonds, the RuU for computing the interest adopted 
by the Supreme Court of the United States^ is the following: 

I. Cast the interest on the principal to the time qf the Jint 
payment ; if the payment exceeds the interest^ subtract the 
excess from the principal^ and cast the interest on the balance to 
the time of the next payment. 

II. Jf the payment is less than the interest^ east the interest 
en the former principal to the time qfthe next payment^ w 
until the sum of the payments exceeds the interest due ; then 
subtract the excess from the principal^ and proceed as b^ore. 

JVbte.— The above rule is adopted by ^^ew Yerky Mattiackiuettsj and most of 
the other States of the Uaion.-— J«4im«»'« C*»neery Rq^orts, Vol. 1. p. 17. 



$850. Washington, Jan. Ist, 1841. 

48. For value received, I promise to pay George Howlanl 
or order, eight hundred and fifty dollars, on demand, with in-, 
terest at 6 per cent. 

. John Hamilton. 
The following payments were endorsed on this note : 
July Ist, 1841, received $100.62. 
Dec. 1st, 1841, received $16.28. 
Aug. 13ch, 1842, received $176.75. 
What was due on taking up the note, Jan. 1st, 1848? 

QiJBST.— 348. What is the general method of casting iutereii on Notes aal 
Bonds, when partial payiuenis haYO been madeT When the payment iaIsM 
than the interest, how proceed? 
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Operation. 

Principa], $S60.00 

Intereist to first payment, July Ist, (6 months,) 25.50 

Amonnt due on note Jnly 1st, 1841, . . ; $875.60 
Ist payment, (to be deducted from amount,) . . 100.62 
Balance due after Ist pay^t July Ist, 1841, 
Int. on bal. to 2d pay^t Dec. 1st, (5 mo.,) . 
2d pay't is less than int then due. 



. $774.88 
$19.87 
. $15.28 
Int. continued on bal. from Deo. Ist, 1841, ) h^ka. 

to 8d. pay't, (8 mo. 12 d.,) . . ( -^=:^ 

Amount, Aug. 13th, 1842, . . . . . $826.79 
8d payment, Aug. 18th, 1842 .... 175.75 
Sum of payments deducted from am. . . . 191.08 

Balance due Aug. 18th, $685.76 

Int. on baL to Jan. 1st, (4 mo., 18 d.,) . . . 14.62 
Bal. due on taking up the note, Jan. 1st, 1848, . $650.88 

$500. New Tork, May lOtb, 1842. 

44. For value received, I promise to pay James Monroe, or 
order, five hundred dollars on demand, with interest at 7 per 
tent. 

Hbbbt Smith. 

The following sums were endorsed upon it : 

Received, Nov. 10th, 1842, $75. 
Received, March 22d, 1848, $100. 

What was due on taking up the note, Sept. €8th, 1848 ? 



$692.85. Boston, Aug. 15th, 1848. 

46. Three months after date, I promise to pay John Warren, 
or order, six hundred and ninety-two dollars and thirty-five 
cents, with interest at 6 per cent, value received. 

Sahuxl JoHNSoir. 

Endorsed Nov. 15th, 1848, $250,876. 
'' March 1st, 1844, $65,625. 

How much was due on the note, Jnly 4th, 1846. 
T.P 8 
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$1000. PmuLDELFHiA, Jane 20th, 1841. 

46. Six months after date, I promise to pay Messrs. Carey, 
Hart & Co., or order, one thousand dollars, with interest at 5 
per cent., yalae receiyed. 

HoBAOB Preston. 
Endorsed Jan. 10th, 1844, $125. 
'' Jane 16th, 1844, $93. 
« Feb. 20th, 1846, $200. 
What was the balance due on the note, Ang.^st, 1845? 

• CONNECTIOUT RULE. 

249. '• ^ Compate the interest on the principal to the time of the flr^t paf> 
raent; if that be one year or more froin the time the interest eoinmenced, add 
it to the principal, and deduct the ) «yinent from the sam total. If there be aAer^ 
payments made, compate ihe mU rest on the balance due to the next paymenW 
and then deduct the payment as uliuve ; and in like manner, fVom one payment 
to another, till all the payments ai e absorbed ; provided the time between on* 
payment and another be one year .>r more.^' 

II. ^ If any payments be made before one yeaf^s interest lias accrued, thea 
compute the interest on the princi >al8umdueun the obligation, fcMr one year, add 
1^ to the principal, and compute tbe interest on the %nm paid^from the time it 
was paid up to the end of the year ; add it to the sum paid, and deduct that sum 
from the principal and interest adc ed as above.'* >, 

III. '' If a year extends beyond 1 be time of final settlement, find the amount of 
the principal reinaining unpaid up to the time of settlement, likewise the amoant 
of the endorsements from the time they were paid, to the time of settlement, and 
deduct the sum of these several amounts fix>m the amount of the principaL'* 

<* If any payment be made of a less sum than the interest accruing at the time 
of such payment, no interest is to be computed on this excess of interest, but the 
interest is to be continued on the principal until the next payment^id so ontiD 
the payments exceed the interest.*'— irtr^*« ReporU, 



$1000. New Haven, Feb. 4th, 1840. 

47. For value received, I promise to pay William Anderson, 
or order, one thousand dollars on demand, with interest at 6 
per cent. 

« Geobob Pibbsov. 

The foUpwing payments were endorsed on this note : 
1st pay't March 19th, 1847, received $200. 
2d " Nov. 19th, 1847, received $350. 
8d " Sept. 19th, 1849, received $16. 

How much was due on taking up the note^ April 7th, 1860 1 
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Operation, 

Principal, 

Int. to l3t pay't March 19th, 1847, (1 yr. 1 mo. 15d.) 
Aiiit. due on note March 19th, 1847, . 
1st payment, (to be deducted from amoant,) . 

Bal. due March 19lh, 1847, 

Int. on bal. for 1 yr. (2d pay't being made be- } 

fore 1 year's int. had accrued,) . . J 

Amt due March 19th, 1848, 



(1000.000 

67.500 

$1057.500 

200.000 

$867,500 

52.050 

$910,550 
857.000 

$562,550 
50.630 

$613,180 
JL5.000 

$598,180 

18.564 



Amt. of 2d pay't to eud of y. Mar. 19th, 1848, (4m.) 

Bal. due March 19th, 1848, . . 

Int. on bal. to 3d pay't Sept. 19th, 1849, (1 yr. 6 mo.) 

Amt. due Sept. 19th, 1849, .... 

dd payment (less than int. then dae,) deducted, 

Balance due Sept. 19th, 1849, . 

Int. continued on former prin. to time of settle- ) 

ment, April 7th, 1850, (6 mo. 18 d.) . S 

Amoant dae on taking up the note, April 7th, 1850, $616,744 

THIRD RULE. 

249.0. First find Ihe amonnt of the given principal tor the whole time ; then 
Hod Uie amuaot uf eadiot the several payments from the time it was endorsed to 
the time of settlement. Finally, subtract the amount of the seveml pavmeuta 
fix>m the amoant of the principal, and the remainder will be the Bum due. 

Obs. 1. For short periods and small sums, thia mie is convenient, and perbapB 
■alBcienily accurate lor common purposes; but when the interest is to be paid 
annually, and the notes are large and for li>ng periods, it leads to grave errors. 

S. It will be an excellent exercise for the pupil to cast the interest ou the pre> 
ceding notes by each of the above roles, and compare the results. 



$416. 



Albany, March 21st, 1850. 



48. On demand, I promise to pay to the order of Henry 
Patton, four hundred and siiteen dollars, with interest at 7 per 
cent., value received, 

John XfATtflTTi i TT.- 

Beceived on the above note the following soma : 

June 15th, 1850, $35.00. 
Oct. 9th, 1850, 23.00. 
Jan. 12th, 1851, 68.00. 
What was due on the note, Sept. 21st» 1851 1 
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Operation. 

Principal, $416,000 

lilt at 7 per cent, to Sept. 2l8t, 1851, (1 y. 6 mo.) . 43.680 

Amt. of note to settlement Sept. 21st, 1851, . . $459,680 

Aint. 1st pay't (1 y. 8 nio. 6 d.) . . . $38,108 

Arat. 2d " (11 mo. 12 d.) . . 24.630 

Amt. 3d " (is mo. 9 d.) . . . 71.292 $133.925 

Balance due Sept. 21st, 1851, $325,755 

INTEREST ON STERLING MONEY. 

47. What is the int. of £175, 10s. 6d. for 1 y., at 5 per cent ? 

We first reduce the 10s. 6d. to the ^^'^^'^11 P™* 

Uo fate 
decimal of a pound, (Art. 200,) then frtraoe: • i. \ 

multiply the principal by the rate, ^8-77625 int 1 year. 

and point off the product as before. tfts^t^ 
fPi o -. xu 1 A ^ J.I. • i. • io.o2o00 8. 

The 8 on the left of the point is ^n 

pounds, the figures on the right 6 30000 d 

are decimals of a pound, and must be * 4 * 

reduced to shillings, pence, and far- l 20000 far. 

things. (Art 201.) Hence, jins, £8, 15s. 6Jd 

250* To compute interest on pounds, shillings, pence, &o. 

Reduce the given shillings^ pence and farthings, to the decimal 
of a pound; then proceed as in Federal money. (Art. 200.) 
The figures on the left of the decimal point, are pounds; those 
on the right are decimals of a pound, and must he reduced to 
shillings, pence, and farthings. (Art. 201.) 

48. What is the interest of £56, 15s. for 1 year and 6 months^ 
at 6 per cent. ? Ans. £5, 2s. 1 Jd. 

49. What is the interest of £75, 12s. 6d. for 1 year and 8 
months, at 7 per cent ? 

50. What is the interest of £96, 18s. for 2 years and 6 
months, at 4^ per cent. ? 

51. What is the amount of £100 for 2 years and 4 months, 
at 5 per cent. . 

52. What is the amount of £430, 16s. lOd. for 1 year And 
6 months, at 6 per cent ? 

QvBiT.— SSa What la Um rate Cor compuflaff latentt on gtarUiig BMnqr t 
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^ PROBLEMS IN INTEREST. 

251 • Galcniations in interest require particniar attention to 
tlie following 'parts or terrhSy viz : the principal, the rate per 
cent., the time, the interest^nd the amount These parts or 
terms have such a relation to each other, that if any three of 
them are given, the others rooy be found. These operations 
give rise to the following Problems: 

Ob8. 1. A Problem^ in its common accoptalion, Is a question to be solved. 

2. A number or quantity is said to lie given^ when its value is stated, ur may 
be directly inferred from sometliing else which is given. Thus, when the prin- 
cipal and interest are given, the amount may be 8(*id to be given ^ because it is 
merely the aum of the principal and interest. So, if the principal and the amount 
are given, the interest may be said to be givtUf bocause it ia tlie differtM* be- 
tween the principal and the amount. 

PROBLEM I. 

9Si* To find the interest, the principal, rate per cent., and 
the time being given. 

This problem embraces the preceding examples in Interest, 
and has ah*eady been illustrated. (Arts. 241, 246.) 

PROBLEM n. 

To find the rate per cent., the principal, the interest, and 
the, time being given, 

1. A man loaned $75 for 4 years, and received $24 interest: 
ivhat was the rate per cent. ? 

Analysis,— The interest of $75 at 1 per cent, for 1 year, is 
$.76 ; consequently, for 4 years it is $.76 x 4=$3. Now since 
$3 is 1 per cent, interest on the principal for the given time^ 
$24 must be ^ of i per cent., which is equal to 8 per cent. 
(Art. 121.) 

Or, we may reason thus : If $3 is 1 per cent, on the princi- 
pal for the given time, $24 must be as many per cent, as $3 is 
contained times in $24 ; and $24-^3=8. The rate was there- 
fore 8 per cent. Hence, 

QuKHT.— 251. What are the parts or terms which require attention in interest' 
Ate all of liieiie pa<-ta uivniV How nuiuy of them must be given tofl'*dt>'' 
others? Oh.". \Vh i id n probtt- ui ? When is .i iiuiubur or qunntity «aid Ui 
giveik f U53. What terniit are given when it \^ loquLrt^ U> tiad. v\\« w^l«^«^'> 
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253i To find the rate per cent, when the principal, interest, 
and time are given. 

Divide the given interest hy the interest of the principal at 1 
per cent, for the given time, and the quotient will be the 
required per cent. ^ 

Or ^ find the interest of the principal at 1 per cent, for the 
given time ; then mahe the interest thtis found the denominator 
and the given interest the numerator of a common fraction; 
reduce this fraction to a whole or mixed number, and the result 
will he the per cent, required. (Art. 121.) 

2. If I borrow $300 for 2 years, and pay $42 interest, what 
rate per cent, do I pay ? 

Operation, 
Suggestion. — The interest of $800 for 2 $6)i42 
years at 1 per cent, is $6. (Art. 238.) ^Tw.Tper ct 

Pboof.— $300 X .07 X 2 =$42. 

8. If I borrow $460 for 8 years, and pay $82.80 interest, 
what is the rate per cent. ? 

4. A man loaned $500 for 8 months, and received $40 in« 
terest : what was the rate per cent ? 

5. At what rate per cent, mnst $450 be loaned, to gain $56.50 
interest in 1 year and 6 months ? 

6. At wiiat per cent must $750 be loaned, to gain $225 in 
4 years? 

7. A man has $8000 which hv> wishes to loan for $600 per 
annnrn for his support : at what per cent mrist he loan it? 

8. A gentleman deposited $125x1 in a savings bank, for 
wliich he received $31.25 every 6 months: what per cent in- 
terest did he receive on his mooBy? 

9. A capitalist invested $9260 in railroad stock, and drew 
a semi-annual dividend of $416.70: what rate per cent, in- 
terest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, and rented 
it for $8750 per year : what per cent, interest did his money 
yield him ? 

Qi'icBT.— 253. Wheo Uia priucijml, iuuarwi, uud uxnu art) givttu, how it Um 
rate per oeuu luuBd Y 
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PROBLEM III. 

To find the peinoipal, the interest^ the rate per eent^ and the 
time being given, 

11. What sam must be put at interest, at 6 per cent., to gain 
(80 in two years ? 

Analysis. — The interest of $1 for two years at 6 per cent, 
(the given time and rate), is 12 cents. Now 12 cents interest 
is yV% of its principal $1 ; consequently, $80 the given interest, 
must be yV*^ of the principal required. The question there- 
fore resolves iteelf into this : $80 is -^ of what number of 
dollars? If $80 is ^^7, y^^ is ^ of ^0, which is $2^; and 
i.{^— 12| X 100, which is $250, the principal required. 

Or, we may reason thus : Sinc« 12 cents is the interest of 
1 dollar for the given time and rate, 80 dollars must be the 
interest of as many dollars for the same time and rate, as 12 
cents is contained times in 80 dollars. And $30-7-.12=250. 
The principal was therefore $250. Hence, 

254 ■ To find the principal^ when the interest, rate per cent., 
and time are given. 

Divide the given interest hy the interest o/%l for the given 
time and rate, expressed in decimals ; and the quotient will he 
the principal required. 

Or, make the interest of$l for the given time and rate, the 
numerator, and 100 the denominator of a common fraction ; 
then divide the given interest hy this fraction, and the quotient 
will he the principal required, j(Art 141.) 

12. What sum put at interest will produce $13.80 in 6 
months, at 7 per cent. ? 

Suggestion, — The interest of $1 for 6 Operation, 
months at 7 per cent, is $.085. $.035 )$18.800 

Pboof.— $380x.07xi^=$13.80. Ans, $880 

13. A father bequeaths his son $500 a year : what sum must 
be invested, at 5 per cent, interest, to produce it ? 

QvsiT.— S54. When tho iutarast, rate per eent, and time are giveu, how ia tba 
priooipal found? 
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14. What sum most be put at 6 per cent, interest, to gain 
$350 interest semi-annuallj ? 

16. A gentleman loaned his money at 7 per cent., and re- 
ceived $1200 interest a year : how much was lie worth ? 

PROBLEM IV. 

To find the tdoe^ the principal^ the intereity and the rate per 
cent, being given. 

16. A man loaned $80 at 5 per cent, and received $10 in- 
terest : how long was it loaned ? 

AnalysU. — The interest of $80 at 6 per cent, for 1 year is 
$4. Now, since $4 interest requires the principal 1 year at 
the given per cent., $10 interest will require the same princi- 
pal Y" of 1 year, which is equal to 2| years. (Art. 121.) 

Or, we may reason thus : If $4 interest requires the use of 
the given principal 1 year, $10 interest will require the same 
principal as many years as $4 are contained times in $10. And 
$10-s-4=2.5. Ati^, 2.5 years. 

255i To find the time when the principal, interest, and rate 
peV cent, are given. 

Divide the givei-. interest hy the interest of the principal at 
the given rate for 1 year^ and the quotient wiU he t?ie time. 

Or, make the giien interest the numerator, and the interest of 
tihe principal for 1 year at the given rate the denominator of a 
common fraction, which being reduced to a whole or mixed nutn- 
her, will give the time required. 

Ob8. If the quotient contains a decimal of a year, it ahould be reduced ti 
months and day 8. ( ArU 20 i.) 

17. How long will it take $100, at 5 per cent., to double 
itself; that is, to gain $100 interest? 

Suggestion. — The interest of $100 for 1 year. Operation. 
at 5 per cent., is $5. $5)$100 

Ans. 20 years. 
Pkoof.— $100 X .05 X 20=$100. (Art. 238.) 

18. In what time will $500, at 6 per ct. gain $100 interest? 



QuBiT.— 255. When the principal, fnterest, and rate per cent are given, how 
is the time found ¥ Ob». When the quotient contains a decimal of a year, what 
Mbould be done with itt 
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TABLE. 

Showing in what time any given principal will double itse^at 

any rate^from 1 to 20 per cent. Simple Interest, 



Per ceot. 


Years. 


Per cent. 


Years. 


Per cent. 


Years. 


Percent 


Years. 


1 


100 


G 


16 
14 


11 


't 


16 


Sf 


2 « 


60 


r 


12 


ir 


6-1 


3 


83i 


8 


12j 
11} 


13 


6| 


18 


H 


4 


25 


9 


14 


19 


6-V 


6 


20 


10 


10 


16 


20 


5 



^ 19. How long will it take $100, at 6 per ct., to double itself? 

20. How loDg will it take $100, at 7 per ct., to double itself? 

21. How long will it take $7260, at 10 per ct., to double itself? 

A*of«. — For method of finding the principal^ when the rate per eent.^ the ttsu^ 
•nd the amount^ are given, see Discount. (Art. 260.) 



COMPOUND INTEREST. 

256i Interest is of two kinds, Simple and 
Simple Interest is that which is reckoned 

only, as in the preceding articles. 

Compound Interest is reckoned not only 

but also on the interest as it becomes due. 

be called interest upon interest, 

Ex. 1. What is the compound interest of 
at 6 per cent ? 

Operation. 

Principal, . . . . ,. 
Interest for 1st year $500 x .06 equals 
Amount for 1 year, .... 
Interest for 2d year $530 x .06 equals 
Amount for 2 years. 
Interest for 3d year $561.80 x .06 equals 
Amount for 3- years, 
Principal deducted, .... 
Compound interest for 3 years, 



Compound, 

on the principal 

on the prineipaly 
It may therefore 

$500 for 3 years, 



$500.00 
30.00 

$530.00 
31.80 

$561.80 
33.70 

$595.50 
600.00 



$95.50 



QussT.~356. or how many kinds is intematf What is simple interest 1 W 
it compound interest f 



234 COMPOUND [Sect. IX. 

257i Hence, to calculate compound interest. 

Cast the interest on the given principal for 1 year^ <yr sped' 
Jted time^ and add it to the principal; then cast the interest on 
this amount for the next year^ or specified timCy and add it U 
the principal as before. Proceed in this manner with each suc" 
eessive year^ or period of the proposed time. 

Finally^ subtract the given principal from the la>gt amount^ 
and the remainder will he the compound interest. 

Obs. Interest for months and days must be cast on the last amount, and be 
added to it, before sabtrab;h*« the principal. 

2. What is the com. int. of iSuO for 4 years, at 6 per cent? 
8. What is the com. int. of $865 for 5 years, at 7 per cent. ? 

4. What is the amount of $250 for 6 years, at 5 per cent 
compound interest ? 

5. What is tlie amount of $1000 for 3 years, at 4 per cent 
compound interest, payable semi-annually ? 

6. What is the amount of $1200 for 2 years, at 6 per cent 
compound interest, payable quarterly? 

7. What is the amount of $800 for 3 years, at 5 per cent 
compound interest, payable semi-annually ? 

8. What is the amount of $1500 for 5 years, 3 months and 
6 days at 7 per cent, compound interest? 

258# To calculate compound interest by the Table. 

Fvid the amount ofil, or £1 for the given number of years 
ty the table, multiply it by the given principal, and the pro- 
duct will be the amount required. 

Subtract the principal from the amount thus found, and ths 
remainder will be the compound interest, 

10. What is the compound interest of $200 for 10 years, at 
6 per cent? What is the amount? 
Operation. 
Amount of $1 for 10 years by table, . . $1.790848 

Tlie given principal. 
Amount required, , 
Principal to be subtracted. 
Compound interest required, . 



200 



$358.169000 

$20 

$158.1696 



^KST.— S57. What is ibe rule for calculating compound interest ? S58. How 
apound interest computed by the Table? 
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TABLE, 

j8 lowing tJie amount of %\^ or £\^ at 8, 4, 5, 6, and 7 per cent, 

compound interest^ for any number of years from 1 to 85. 



Years. 


3 per cent. 


4 per cent 


5 per cent. 


G per cent. 


7 per cent. 


1. 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


8. 


1.092,727 


1.124,864 


1.157,625 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


5. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,255 


6. 


1.194,052 


1.265,319 


1.840,096 


1.418,519 


1.50,073 


7. 


1.229,874 


1.315,982 


1.407,100 


1.503,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,455 


r.593,848 


1.71,818 


9. 


1.804,773 


1.428,312 


1.551,828 


1.689,479 


1.83,845 


10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,715 


11. 


1.884,234 


1.539,454 


1.710,339 


1.898,299 


2.10,485 


12. 


1.425,761 


1.601,032 


1.795.856 


2.012,196 


2.25,219 


18. 


1.468,634 


1.665,074 


1.885,649 


2.132,928 


2.40^984 


14. 


1.512,590 


1.731,676 


1.979,932 


2.2G0,904 


2.57,853 


15. 


1.557,967 


1.800,944 


2,078,928 


2.396,558- 


2.75,903 


16, 


1.604,706 


1.872,981 


2.182,875 


2.540,852 


2.95,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


8.87,99:^ 


19. 


1.753,506 


2.106,849 


2.526,950 


3.025,600 


8.61,652 


20. 


1.806,111 


2.191,123 


2.658,298 


3.207,135 


8.86,9dS 


21. 


1.860,295 


2.278,768 


2.785,968 


8.899,564 


4.14,0?ie 


22. 


1.916,103 


2.369,919 


2.925,261 


3.603,537 


4.43,0ir 


28. 


1.973,587 


2.464,716 


8.071,524 


8.819,750 


4.74,052^ 


24. 


2.032,794 


'2.568,804 


8.225,100 


4.048,985 


5.07,286 


25. 


2.098,778 


'2.665,886 


8.886,355 


4.291,871 


5.42,748 


26. 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


5.80,785 


27. 


2.221,289 


2.883,369 


8.733,456 


4.822,346 


6.21,£.^r. 


28. 


2.287,928 


2.998,708 


3.920,129 


5.111,687 


6.64,88;> 


29. 


2.356,566 


8.118,651 


4.116,136 


5.418,888 


7.11,425 


80. 


2.427,262 


3,243,398 


4.321,942 


5.743,491 


7.61,225 


81. 


2.500,080 


8.373,183 


4.538,089 


6.088,101 . 


8.14,571 


32. 


2.575,083 


8.508,059 


4,764,941 


6.453,386 


8.71,5i>.7 


88. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32,533 


84. 


2.731,905 


3.794,316 


5.253,348 


7.251,025 


9.97,811 


85. 


2.818,862 


3.946,089 


5.516,015 


7.686.087 


10.6,765 
\ 
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JVbte.— The following ezamplet may be salved by the Rule, or ^y the TMb, 

11. What is the amoant of $18G0 for 8 years, at 7 per oen'^ 
compound interest? 

12. What is the amount of $20000 for 10 years, at 8 per 
cent compound interest ? 

IS. What is the amoant of $3500 for 6 years, at 6 per cent 
oomi)ound interest ? 

14. What is the amount of $350 for 12 years, at 4 per cent ? 

15. What is the interest of $469 for 15 years, at 3 per cent! 

16. What is the interest of $500 for 24 years, at 6 per cent ? 

17. What is the interest of $650 for 30 years, at 7 per cent? 

DISCOUNT. 

259i DisoouxT is an allowance made for the payment of 
money before it is due, 

Tlie present worth of a sum or debt, payable at a future time 
without interest, is the sum, which, if put at legal interest 
until it becomes due, will amount to the debt, 

Ex. 1. Wliat is the present worth of a debt of $583.15, pay- 
able in 1 year and 6 months without interest, when money is 
worth 6 per cent per annum ? What is the discount ? 

Analysis. — The amount of $1 for 1 year and 6 months, at 6 
per cent interest, is $1.09 ; that is, the amoant is |-|| of the 
principal. The question then resolves itself into this: $583.15 
is IJJ of what principal ? If $583.15 is |JJ, j-i^ is 583.15-5-109, 
or $5.35 ; and |JJ=$5.35 x 100, which is $535. 

Or, we may reason thus: Since Operation, 

$1.09 (amount) requires $1 principal $1.09)$583.15($535 
for the given time, $583.15 (amount) 545 

will require as many dollars as $1.09 381 

is contained times in $583.15. But 827 

$1.09 is the amount of $1 for the 545 

given time and rate. We therefore 645 

divide the debt by* the amoant of $1 ~ 

for the time, and the quotient $535, $583.15 the debt 
is the present worth. ^^^'^^ P^^s- """"^^^ 

We then subtract the present worth l^-^^ discount 

from the debt, and it gives the discount required. Hence, 

Qdmbt,S59. What ia discount 1 What ia the preaent worth of a debt, pt^ 
Mt^Je Mt Bome future time, without \ntiar«m 
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jMO* To find the pretenttoorth and the diaeaunt of a Bnm or 
debt, for any^ven time or rate. 

Divide the gioen turn hy the amount qf$l^for the given Urns 
and ratey and the quotient will be th^preeer, t worth of the debt 

Subtract the present worth from the given mm or debt^ and 
the remainder will he the discount. 

Obb. This prooeas fa often elaflsed among the Problemt of Intarett It fs tbo 
tame as if the aiMant, which aaMwen to the given debt, the rau per mkC, and 
the Unu wera giren, ta And the pHiuiptU, which answers to the prtsmU wertk. 

2. What is the present worth of $250.38 payable in 8 months, 
when money is worth 6 per cent, per annum? What is the 
discount? uItm. $240.75 pres. worth ; $9.63 dis. 

Pboof.— $240.75 x .04=$9.63, the same as the answer. 

3. What is the present worth x>f $475, payable in 1 year, when 
money is worth 7 per cent per annum ! 

4. What is the present worth of $175, payable in 2 years, 
when money is worth 7 per cent per annum ? 

5. What is the present wortli of $1000, payable la 4 monthsi 
when the rate of interest is 6 per cent? 

6. What is the discount on $750, due 6 months hence, when 
interest is 6 per cent per annum ? 

7. A man sold a farm for $1800, payable in 15 months: 
what is the present worth of the debt, allowing the rate to bo 
6 per cent ? 

8. I have a note of $1150.83, payable in 9 months: what is 
its present worth, at 7 per cent interest per annum ? 

9. A merchant sold goods amounting to $840.75, payable in 
6 months : how much discount should he make for cash down, 
when money is worth 7 per cent? 

10. What is the discount on a draft of $2500, payable in 8 
months, at 4| per cent per annum ? 

11. What is the present worth of $5000, payable in 2 months, 
at 6 per cent i^er annum ! 

12. What is tlie difference between the discount on $500 for 
1 year, and the interest of $500 fot 1 year, at 6 per cent ? 

« . 

Qnarr.— 360. How do you find the preaent worth of a debtl How find th* 
t1 
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JSAJ7E DISCOUNT. 

2(1 1 It is CDstomary for Bank» in discounting not^ or 
drafts^ to dedoct in adcanee tLe legal inUrest on the given 
Bnm from the time it is discounted to the time ivhen it be- 
comes dne. 'Hence, 

Bank discount is the same as simple interest paid in advance 

Ob«. 1. The dilferenee betwera kamk dise^mmt and tme 4i»€mmt, is the interert 
of the title diseoonfc for the gireBtima On umall snns, for a abort period, this 
diflbreoce Is trifling, but when tbe ram is large, and the time for whidi U is dis* 
eooDted Is lon^, tliediflbreDee is ernistderabSe. 

Tbo% the hank diseouat on a ada of flOS, payable In 1 year at 6 per eenL, fa 
t6 36;tbeini«di8eoanti8t8. The te»i dMeoant on $106000 for the same timA 
and dale, is $6.100 ; the true discount is only $nOno. 

% Taking Ugal inierest inadvanee^ according to the general nde of law, \am»w 
ry. An exception is generally allowed, however, in &vor of notes, drahs, kJt^ 
which are payable in /e»« than a year. 

Tbe Safety Fund Bank? of the State of New York, though tbe legal rate of in- 
terest is 7 per cent , sre not allowed by tbtfir ettuteia to take over 6 per cetiL dis- 
count in advance on uoteaand drafts wliich mature within 63 dajs from tbe Lima 
they are discounted.* 

262* According to custom, a note or draft is not presented 
for collection until three days after the time specified for its 
payment These three days are called days of grace. It is 
customary to charge interest for them. 

After subtracting the discount from the note, the remainder 
is called the present worthy avaib or proceeds of the note. 

18. What is the bank discount on a note of $500, payable in 
1 year, at 6 per cent. ? What is the present worth ? 

Operation, 

Principal $500 Subtracting the discount from 

Int. of $1 for 1 y. 8 d. .0606 the face of the note^ the re- 

2600 mainder is the present worth. 

8000 Thns,$500-^$30.25=$469.75^ 

Bank discount $30.2500 the present worth. Hence, 

QuBSTwSGl. What is bank discount f Ob», Wfaat is tbe difference between 
bank dk^count and true discount ? How is taking interest in advance generally 
regarded in law ? Whul exception tu this rule is allowed ? 36-3. When is it cus- 
tomary tu present notes and drafts for collection 1 What are these 3 days cailedt 
la it customary to charge interest for the da^^of grace 1 

• BaTlsed StaUUea of New York, Vol. L p. 741. 
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262ia. To find the hanJs disconnt on a note or draft. 
' Cast the interest on the note or draft for three days mors 
than thespecified time^ and the refult mil he the discount. 

Subtract the discount from the note^ and the remainaer mU 
pe the present worth or proceeds, 

JVbee.— Interest should be reckoued on the tkrtedaya grate in each of the fol- 
owiug examples, except the last two. 

14. What is the bank discount on ft draft of $250, payable 
fli 4 months, at 7 per cent. ? 

15. What is the bank disconnt on a draft of $375, payable 
in 80 days, at 6 per cent. ? 

16. What IS the bank discount on a note of $1000, payable 
in 60 days, at 5 per cent. ? 

17. What is the present worth of $1160, payable in 90 days, 
discounted at a bank, at 6 per cent.? 

18. What is the "present worth of $760.86, payable in 5 
months, at 4 J per cent. ? * 

19. What is the bank disconnt of $1825.60, payable in 4 
months and 15 days, at 6 per cent, f 

20. What is the present worth of a draft of $1292, payable 
in 60 days, at 7 per cei^t. disconnt? 

21. What is the present wortli of a draft of $6000, payable 
in 15 days, at 6 per cent, discount? ' 

22. What is the present worth of a draft of $16000, payable 
in 3 days, at 6 per cent, discount ? 

23. What is the present worth of $1326, payable in 10 
months, at &| per cent, discount ? 

24. What is the bank discount, at 7 per cent., on a note of 
$836.81, payable in 90 days ? 

25. What is the bank discount, at 8 per cent., on a draft of 
$1261.38, payable in 60 days? 

26. What is the bank discount, at 6| per cent., on a draft 
of $10000, payable in 30 days? 

27. What is the diflference between the true discount and 
bank discount on $1000, payable in 5 years, at 6 per cent. ? 

28. What is the difference between the true discount and 
bank discount on $100000, payable in 1 year, at 7 per cent. ? 

QuKiiT.— 263.0. What is the rule for compatiug bank discount? Bon 
the prewDt worth or aTails of a note f 
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IKSURANOE. 

MS* IsBUBASOE is teeuriiy given to reiniburae losses of pro- 
perty by fire, storms at sea, and other casualties. 



Obi. This Mcurity la iimally eflbeted by eontraet with Imumom Oomifiiiiti, 
who, ft»r a itipulated Mm, agree to reslora to the owners the amooat insnrad oa 
their houses, ships, and oCber property, if destroyed or ioJanKi dariof the sped* 
isd time of insoninoe. 

The tffrittm imtrwitent or eontraet oootainiiig the tenm of 
insurance, is called the Policy, 

The ifum paid for iDsnraDce, is called the Premhtm. 

The preminm is nsaally reckoned at a certain per cent on 
the amount of property insared for 1 year, or during a yoysge, 
or other specified lime of rbk. 

JV^te— I. Insonuiee oa ships and other i i r oper ty , lasDiiietiines eflteted hy eoa* 
traet with indivldaals. It is then called mU-door ituurauce, 

S Th« losurersi wbelJMr an incorporated company or indlTidoals, are csQsd 
tMa«rmriUr», 

Case h — To find ihe PBEMnm, the wm inmred, the rate per 
eent^ and the time being given, 

Ex. 1. How much preminm mnst a mechanic pay annually 
for the Insurance of his shop and tools worth $350, at 1^ per 
cent.? 

„ Suggeetion, — ^This example is similar to the ordi- ^^QCft 

nary examples in interest, and is solved in the {yi^ 

same manner. That is, we multiply the sum in- yiKc\ 

sured by the rate per cent., and tiie result $5.25, ^^q 

18 the premium. Hence, $5250 

264t To find the premium^ when the sum insured, the rate 
per cent., and the time are given. 

Multiply the eum ineured hy the given rate per cent, expreeeed 
in deeimaUj and the product wiU be the premium. 

JVote.— This Case is the »ame as finding the intersst on a giysn tarn, at any 
given rate, when the time is 1 year. 

QcBST.— S63. What Is Insurance 1 What is a policy 1 The premium ? JWIi^ 
Whe9 insurance is efltected with individuals, what is it called? What are Uie 
' nsurers sometimes cailed.1 964. How find the premium, when the sum insorsi^ 

« rate, and Ume are givenT 
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2. What premium must be paid anniially for insuring a house 
worth $875, at i per cent. ? 

8. Shipped a box of books valued at $1000, from New York 
to New Orleans, and paid 1| per cent, insurance : what was 
the premium ? 

4. A powder mill worth $925, was insured at 15 J per cent: 
what was the premium ? 

5. A merchant shipped a lot of goods worth $1560, from 
Boston to Natchez, and paid IJ per cent, insurance: what 
premium did he pay ? 

6. A gentleman obtained a policy of insurance on his house 
and furniture to tha amount of $2500, at 8} per cent per an- 
num : what premium did he pay a year 7 

7. A man owning a sixteenth of a whale ship, which cost 
him $2750, got it insured, at 7^ per cent, for the voyage: bow 
much did he pay ? 

8. A man owning a schooner worth $3800, obtained in- 
surance upon it, at 5| per cent, for the season : what premium 
did he pay ? 

9. A crockery merchant having a stock of goods valued at 
$7500, paid 2 per cent, for insurance: how much premium did 
he pay a year? * Ans, J150. 

10. A merchant shipped $3766 worth of flour from Cincin- 
nati to New. York, and paid IJ per cent, insurance : how much 
premium did he pay ? 

11. What is the annual premium for insuring a store worth 
$7850, at f per cent.? 

12. An importer effected insurance on a cargo of tea worth 
$65000, from Canton to Philadelphia, at 8 per cent. : how 
much did his insurance cost him ? 

18. A manufacturer obtained insurance to the amount of 
$76500 on his stock and bpildings, at J per cent. : how much 
premium did he pay annually ? 

14. A poiicy was obtained on a cargo of goods valued at 
$95600, shipped from Liverpool to New York, at 2J per cent : 
what was the premium ? 

15. The owners of the whale ship Gteorge Washington ob- 
tained a policy of $58000 on the ship and cargo, at 7^ per m 
for the voyage : what was the premium ? 
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Cask II. — To find the bttk inbubed, the premium and rate per 
cent, being given. 

10. A gentleman paid $60 annually for insurance on his 
house and furniture, which was 2 per cent, on its value : what 
amount of property was covered by the policy ? 

Suggestion, — Since the rate is 2 per cent., 2 Operation. 
cents is the premium on $1 ; consequently, $60 .02)$60.00 
Tnu^t be the premium on as many dollars as 2 Ans. $3000 
cents are contained times in $60. We therefore 
divide $60 by .02, and the result is the sum insured. Hence, 

264*a. To find the sum insured, when the premium and the 
rate per cent, are given. 

Divide the premium hy the rate per cent., expressed in dedr 
male, and the quotient leill be the sum insured. 
A'ote.— This Cose is similar in principle to Problem III. in Interest. 

17. If I pay $250 premium on silks, from Havre to New 
York, at 1^ per cent., what amount does my policy cover ? 

18. A merchant paid $1200 premium, at 2^ per cent., on a 
ship and cargo from London to Baltimore, which was lost on 
the voyage: what amount of insurance should he recover? 

Case III. — To find the bate pes oent., the sum inmred^and 
the annual premium being given. 

19. If a man pays $60 premium annually for the insurance 
of his house, which is worth $3000, what rate per cent, docs 
be pay? 

Analysis. — ^If $3000 cost $60 premium, Operation. 

$1 will cost 1 three thousandth part of $60. $3OOO)$6O.OO(.03 

We therefore divide $60 by $3000, and the 6000 

quotient is .02 or 2 per cent. Hence, Ans. 2 per cent. 

265i To find the rate per cent, when the sum insured and 
the annual premium are given. 

Divide the given premium by the sum insured, and the quo- 
tient will be the rate per cent, required. 

JVote.— This Case is similar in principle to Problem II. in Interest 

QuBST.— U64.ik How find tlie som insured, when th« premiom and tbe nis 
per cent, are given? 
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20. A merchant paid $40 preminm for insuring $5000 on 
his stock : what rate per cent, did he pay ? 

21. If a roan pays $76 for insuring $16000, what rate per 
cent, does lie pay? 

22. If tlie owner pays $2800 for insuring a ship worth 
$40000, what rate per cent, does he pay ? 

Cask IV. — To find what mm must he insured on a given 
mmount of property, so that if the property is destroyed^ its 
value and the premium may both be recovered, 

23. A blacksmith owns a shop worth $720 : -what amount 
must he get insured annually, at 10 per cent., so that in case 
of loss, both the value of the shop and the premium may be 
repaid? ^ 

Analysis, — SincetherateofinsuranceislOper Operation. 
cent., on a policy of $100, the owner would $.90 )$720.00 
actually receive but $90 ; for he pays $10 for in- Ans, $800 
surance. Now, if the recovery of $.90 re- 
quires $1 to be insured, the recovery of $720 will require as 
many dollars to be insured as 90 cents is contained times in 
$720. We therefore divide $720 by $.90, and the quotient is 
the answer required. Hence, 

285f a. To find what sum must be insured on a given amount 
of property, so that if destroyed, both the value of the pro- 
perty and the premium may be recovered. 

Subtract the rate per cent, from $1, then divide the value of 
the property insured by the remainder, and the quotient will be 
the sum to be insured. 

24. If I send an adventure to China worth $6250, what . 
amount of insurance, at 8 per cent, must X obtain, that in case 
of a total wreck I may sustain no loss by the operation ? 

25. What amount of insurance must be effected on $11250, 
at 5 per cent., in order to cover both the premium and prop- 
erty insured ? ^ 

QuKBT.— 265. TIow find the rate per cent., whea tho sum insured and the an- 
niuil premium are given 7 2()5.a. How find what sum must be insured on a given 
amount of prup«r(y,.80 ihut il' Ueblro^ed, iw value and the premium may be i 
eovered f 
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PROFIT AND LOSS. 

2M* Frofit and Lois in commerce, signify the turn gained 
or last in ordinary business transactions. 

They are reckoned at a certain per cent, on the purchau 
priee^ or mm paid for the articles under consideration. 

Case I. — To find the pbofit tyr loss, the purchcue price and 
rate per eent, being given, 

£x. 1. A merchant bought a quantity of grain for $375, and 
sold it for 8 per cent, profit: how much did he gain ? 

Suggestion. — 8 per cent. Is 6 cents on 100 cents Operatien, 

or $1. Now, if $1 gains 8 cents, $375 will gain $375 

875 times as much. We therefore multiply the .08 

cost and the per cent, profit together, and the Ans, $30.00 
result $30, is tlie amount gained. Hence, 

267f To find the profit or loss^ when the purchase price 
and rate per cent, are given. 

'Multiply the purchase price hy the given per eent, expressed 
in decimals^ and the product will he the profit or loss. 

Obs. If the rate per cent, is an aliquot part of 100, the profit or loss may be 
found by taking a like part of the cost. Thus, for S5 per cent take | ; for SO, take 
' f; for 33i, take i, Ace 

2. A man bought a sleigh for $60, and afterwards sold it 
^ for 10 per cent, less than cost : how much did he lose? 

8. A grocer bought a cask of oil for $96.50, and retailed it 
at a profit of 6 per cent. : how much did he make on his oil! 

4. A pedlar bought a lot of goods for $215, and retailed them 
at 20 per cent, advance : how much was his profit ? 

5. A merchant bought a cargo of coal for $450, which he 
sold for 121 per cent, less than cost: what was his loss ? 

6. A manufacturer bought $1000 worth of wool, and after 
making it u(^, sold the cloth for 25 per cent, more than the cost 
of the materials : what did he receive for his labor? 

QnB8T.~S66. What is meant by profit and lost 1 How are they reckoned t 
'^l. How do yoa find the profit or lots, iKjien the coat and rate per eenU an 
Tent 
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Cask IT. — Tojvnd hoii an article must he sold to gain or loss 
a given per cent.^ the cost being given, 

7. A man bought a span of horses for $350, and wished to 
dispose of them for 12 per cent, profit : how much must he 
sell them for ? 

Suggestion, — ^It is manifest he most sell them Operation, 

for t\iQ purchase price^ together with 12 per oent. $360 

of that price. We therefore find 12 per cent, of .12 

$350, which is $42, and adding it to the cost, the $42.00 

sum $392, is the price for which he must sell the ^n«. $392 
horses. 

8. A stage proprietor bought a coach for $480 ; finding it 
damaged, he was willing to sell it, at 5 per cent, loss : at what 
price would he sell it ? 

Having found the sura lost, Operation, 
(Art. 225,) subtract it from the $480 purchase price, 

cost, and the remainder is obvi- .05 per cent. loss, 

ously the selling price. Hence, $24.00 sum lost.^ 

Ans. $456 selling price. 

268* To find how an article must be sold, in order to gam 
or lose a given rate per cent., when the cost is given. 

Mrst find the am!bunt of profit or loss at the given per 
cent,^ as in the preceding Case ; tlien the amount thus found 
added to, or subtracted from the purchase price as the ease may 
bCf toill give the selling price require^ 

9. A mercha.nt bought a firkin of butter for $22.75 : for 
how much must he sell it to gain 15 per cent, by his bargain ? 

10. Bought a chest of tea for $37.50: for how much must I 
sell it, in order to make 18 per cent, by the operation? 

11. Bought a quantity of produce for $89.33, which I sold 
at 20 per cent, loss: how mnch did I receive! for it? 

12. A drover bought a flock of sheep for $275, and taking 
them to market, sold them at 25 per cent, advance : how much 
did he sell them for ? 

QuKST— 368. What is the method of finding how an article must be ac 
order to gain or lose a given per oent^ when the ooat ia (U«ia^ 
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18. A merchant had a quantity of gfbceries on hand, which 
cost liim $367.18 ; for tlie sake of closing op bis bnsiness he 
sold tliem at 15 per cent less than cost : how much did he get 
for them ? 

14. A man bought a farm for $875, and was offered 33 per 
cent, advance for Iiis bargain : how ranch was he offered ? 

15. A merchant bought a cargo of cotton for $30000 ; the 
price declining, he sold it at 2| per cent less than cost: for 
Low mnch did he sell it ? 

Case III. — To find the peb cent, frofit or lass, the cast and 
ulling price being given. 

16. A man bought a cow for $25, which he afterwards sold 
for $29 : what per cent, profit did he make ? 

Analysis. — Subtracting the cost from the selling price, shows 
that he gained $4. Now 4 dollars are ^j of 25 dollars ; hence, 
he gained -^^ of his outhy^ or the pnrcliase price of the cow. 
And 2*y reduced to a decimal, is 16 hundredths, which is the 
same as 16 per cent. (Arts. 197, 223. Obs. 3.) 

Or, we may reason thus : If 25 dollars (outlay) OperatiorL 
gain 4 dollars, 1 dollar (outlay) will gain ^-g of 25)$4.00(.16 
4 dollars. We therefore annex ciphers to the ^2_ 

gain ($4), and divide it by the cost $25 ; the 150 

quotient .16 is the per cent. Hence, « 1^ 

269* To find the per cent, profit or loss, when the east and 
telling prices are given. 

First find the gain or lo9^, as the case may he, hy svhtractioTiy 
then annex ciphers to it, and divide it by t?ie east; the quotieni 
toill be the per cent required. - 

Or, malce the gain or loss the numerator, and the purchase 
price the denominator of a commov, fraction ; reduce it to a deci- 
mal, and the result will be the per cent. (Art. 197.; 

Obs. 1. As per cent, signifles hundredths, we have seen that ihe first two decl- 
mal figure:) which occupy the place of hundredths, are properly the per cent. ; the 

QuEBT.-^269. How is the per cent, of profit or toes found, when the cost 
and celling price are given 1 Obt. What figures properly signify the per cent? 
Why ? What do the other decimal figures on the right of hondredthB denote t 
Oa what U the per cent, gained or loet ^^riilatitd f 
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other decimals are parts of 1 per cent After obtaining two decimal flgnrea, tbers 
Is aometiineti an advantage in placing the remuinder over the diviisor, and ai>- 
bexiiig it to the deci mala thu3 obUiined. (Art. 223. Obs. 3.) 

2. U should be remembered that the pHrcentage which is gained or loat^ is 
always calculated on the purchase pric^, or the sum paM for the article, and nut 
on the seUing price, or sum received^ as it is often supposed. " 

17. A merchant bought a piece of cloth for $2.75 per yard, 
and sold it for $3.25 : what per cent, did he gain ? 

18. A boy purchased a book for 20 cents, and sold it for 80 
cents : what per cent, did he make ? 

19. Bought a box of sugar at 6 cents a pound, and sold it 
for 7^ cents a pound : what per cent, was tiie profit? 

20. A grocer bought eggs at' 9 cents, and sold them for 12 
cents per dozen : what per cent, was his profit? 

21. A man bought a hat for $4.50, aud sold it for $6 : what 
per cent, did he gain ? 

22. 'A jockey bought a horse for $73, and sold him for $68 : 
what per cent, did he lose ? 

23. A merchant bought a quantity of goods for $155.63, and 
sold them for $148.28 : what per cent, did he lose ? 

24. A gentleman bought a house for $3500, and sold it for 
$150 more than he gave : wliat per cent, was his profit? 

25. A speculator laid out $7500 in land, and afterwards sold 
it for $10000 : what per cent, did he make ? 

26. A drover bought a herd of cattle for $1175, and sold 
them for $1365 : what per cent, did he gain, and how much 
did he make by the operation ? 

27. A merchant bought $10000 worth of wool, and sold it 
for $12862 : what per cent., and how much was his profit? 

Case IV. — To find tJie cost, tJie selling price and the per cent, 
gained or lost being given. 

28. A jockey sold a horse for $250, which was 25 per cent, 
more than it cost him : how much did he pay for the horse ? 

Analysis. — It will be observed that the selling price ($26Q) 
is equal to the cost and the gain added together. Now con- 
sidering the cost a unit or 1, the gain, which is a certain per 
cent, of the cost, is i^/^ ; consequently 1 + yV?r=lT^i ^^'^^ denote 
the sura oif the cost and the gain. (Art. 127.) The question 
therefore resolves itself into this; 250 is ||J of what number^ 
If 250 is m, fiir is 2 ; and fJJ is 100 times % oi: i^^. 
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Since there is a profit^ we divide the Operatioju 

price by |I, increased by the per cent. $liS5)$250.00((200 
gain, and the quotient is the <^t. ^Q 

Proof.— $200 x.25=$50; and $200+$50=|250, the price. 

29. A merchant sold a qnantity of goods for $180, which 

was 10 per cent, less than cost : how much did the goods cost! 

Analyns. — ^It will be observed that the selling price ($180) 
is equal to the cost diminished by the sum lost. Beasoning as 
in the last example, 1— iVir=iW ^^ denote the cost dimin^ 
ished by the loss. The question then is this : 180 is ^ of 
what number? If 180 is ^, j^ is 2, and ||J is $200. 

Since there is a loss, we divide the 'selling Operation, 
price by $1, diminished by the per cent loss, and .90)$180lOO 
the quotient is the cost. - ^n«. $200 

Pboof.— $200 X .10=$20, and $200— $20=$180, the price. 

270* Hence, to find the east, when the uUing price and 
the per cent, gained or last are given. 

Divide the selling price hy $1, increased or diminished hy the 
per cent gained or lost, aS the ease may he, atid the quotient 
toill he the cost required. 

Or, mahe the given per cent, added to or subtracted from 100, 
as the ease may he, the numerator, and 100 the denominator of 
a common fraction; then divide the selling price hy this fra^ 
tion, and the quotient will he the cost required. 

Obi. 1. It is not nnfreqiienay rappoaed that if the percentage on the aelliiv 
price at the giren rate to found, aud this percentage is added to or aubiradad 
from the selling price, as the case may be, the sum or remainder will be the cost. 
This to a mistake, and leads to serious errors in the result. It will easily bs 
avoided by remembering, that the basis on which profit and lot* are calculated, 
to always the pwrckase priee, or mm paid for the artidea under conaidenUkn. 
(Art. 260. Obs. 3.) 

80. A grocer sold a hogshead of molasses for $24, and gained 
20 per cent, on the cost : what was the cost of the molasses ? 

81. A merchant sold a piece of broadcloth for $85, which 
was 10 per cent, less than the cost: what was the cost of it? 

CKST.— 370. How to the cost found, when the sellinir price and the per oenL 
ed or lost, are giren ? Obs. What mistalce to sometimes made in findiiv 
Milf BowxujitbaaTOididl 



Art. 270.] psoitt ard lobs. 849 

82. A butcher sold a yoke of oxen for $125, and thereby 
made 15 per cent. : how much did they cost him ? 

83. A bookseller sold a lot of books for $200, which was 12 
per cent, more than the cost: what was the cost? 

84. A wholesale druggist sold a qoantity of medicines for 
$560, and made 50 per cent, profit on them : what was the 
cost of them ? 

85. A merchant sold a cargo of rice for $1500, which was 
^1 per cent, less than cost: what was the cost? 

EXAMPLES FOB PRAOTIOE. 

1. A merchant bought 25 boxes of raisins for $45 : at what 
price per box most he retail them to gain 10 per cent, by his 
bargain ? 

2. A shopkeeper bought a piece of cotton containing 40 
yards, at 6 cents a yard, and sold it for 7 cents a yard : what 
per cent, profit did he gain, and how mach did he make by the 
bargain? 

8. A merchant bought 60 yards of domestic flannel, at 25 
cents per yard, and sold it at 80 cents per yard: what per cent, 
was his profit, and how mach did he clear by the operation ? 

4. A bookseller bought 100 Arithmetics, at 81| cents apiece, 
and retailed them at 87^ cents apiece : what per cent., and 
how much did he make by the operation ? 

5. A drover bought 175 sheep for $350, and sold them so as 
to gain 15 per cent. : how much did he sell them for per head? 

6. A baker paid $2500 for 480 barrels of flour, and finding 
it damaged, sold it at a loss of 8 per cent. : how much did he 
sell it for per barrel ? 

7. A merchant bought 10 pieces of broadcloth, each piece 
containing 80 yards, for $1400, and retailed the whole at a 
profit of 20 per cent. : at what price did he sell it per yard ? 

8. A grocer bought 500 lbs. of butter for $75, and sold it at 
a loss of 7 per cent : how much did he get per pound ? 

9. A merchant bought 12 hogsheads of molasses, at 25, cents 
per gallon : how must he sell it by the gallon in order to gain 
20 per cent. ; and what will be his profit ? 

10. A farmer raises 750 bushels of wheat, at an expense of 
$675 : how must he sell it per bushel, in order to make 18 ] 
cent.? 



250 PBpnr avb loss. [Skct. IX. 

11. A provision merchant bought 1500 barrels of pork, at 
$10.25 per barrel, and sold it at a loss of 9 per cent. : how 
mnch did he lose, and wjiat did he get per barrel f 

12. An inn-keeper booght 150 bushels of oats, at 25 cents a 
bnsliel, and retailed them at the rate of 12|^ cents a peck : what 
per cent., and how mn^h did he make on the oats ? 

13. A miller booght 500 boshels of wheat, at 75 cents per 
boshel : how mnch must he sell the whole for in order to gain 
ftO per cent. ? 

14. A grocer bought 1630 pounds of tea, at 62 1 cents per 
pound, and sold it at 10 per cent loss : how much did he sell 
it at per pound ? 

15. A merchant bought a balo of calico prints containing 
750 yards and paid $75: how most he retail it per yard, 
in order to gain 20 per cent., and how much would he make 
on a yard ? 

16. A bookseller purchased 1000 geographies, at 84 cents 
apiece: how mast he retail them to gain 20 per cent? 

17. A milliner bought 1200 yards of ribbon, at 30 cents per 
yard : how most she sell it per yard to gain 50 per cent, f 

18. A grocer bought 5000 lbs. of sugar for $350, and re- 
tailed it at 6 cents per pound : what per cent loss did he 
sustain ? 

19. A man purchased goods amounting to $1635 : what per 
cent, profit must he gain, in order to make $350 ? 

20. A speculator bought 10000 acres of land for $12500, and 
afterwards sold it at 25 per cent, loss : for how much per acre 
did he sell it, and how much did he lose by the operation f 

21. A grocer sold 116' bbls. of flour, at $6 J per barrel, and 
gained 12^ per cent: how must he have sold it to lose 12| per 
cent. ? 

22. A merchant *6old a lot of cloth at $5.37| a yard, and 
gained 15 per cent. : what per cent, would he have gained or 
lost, if he had sold it at $5.25 per yard? 

23. Bought 516 yds. of linen, at 75 cents per yard, which 
shrunk 1^ per cent in bleaching ; after keeping it 6 months it 
was sold on 6 months' credit, at 20 per cent advance on a 

^ * what was it sold for per yard, and how much was made 
operation, allowing 7 per cent interest on the money 
d? 
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DUTIES. 

271 • Duties, in commerce, are ntms of money required by 

Government to be paid on imported or exp&rted goods. 
Duties are of two kinds, specific and ad talorem, 
A specific duty is a specified sum imposed on a yard, gallon, 

found, <fec. 

' An ad valorem duty is a certain percentage on the valvje or 

cost of goods. 

Obs. ]. The term ad valorem^ signifies accordivg to value, 

2. Dulles, bulh specific and ud VHloreaif aio leguluted by Govenanent, and 
have varied nt different times and in different Gounlries. 

According to Uie present revenue laws, ait duiies in this country are levied on 
the ad valorem principle. 

272i Before duties are levied, in certain cases deductions ure 
made for Tare^ Tret or DraJ\ Leakage^ and Breakage. 

Tare is a deduction made from the weight of goods on ao- 
cotint of the boxes,. casks, or bags which contain them. 

The remainder^ after deducting the tare, is sometimes called 
suttU weight. 

Tare is of three kindx^ aetUaJ^ eugtomaryy and average, 

Jleiual tare is the exact weight of the boxes. caslLS, &c., and is ascertained b/ 
weighing them when empty. 

Customary tare is an »llowance for the supposed weight of boxes, caslu, &Cf 
and is estHblished by cusloro. 

Jioeraee tare is the medium weight of boxes, castes, &c.i and is determined by 
Weighing a few, and making the mean weij^ht of these the standard for the whole. 

Draft or tret is a deduction made from the weight of goods 
for waste or refuse matter. 

Leakage is au allowance for the waste of liquors contained 
in casks. 

Breakage is an allowance for the waste of liquors contained 
in bottles. 

Obs. In buying and selling groceries in Iari?e qnantities, allowances were foi^ 
merly made for tare, draft, leakage, &c., similar to those in recltoning duties ; bul 
this practice has very generally falien into disuse. 

QuKST.— 271. What are duties in commerce? Of how many kinds are they t 
What are specific duties 1 Ad vatorem duties 1 JVote. What is the meaning of 
the term ad valorem ? S73. Whbt deductions are sometimes made before duUe* 
•re imposed 1 What ia tare? Draft i>r tret 1 Leakage? Breakage? 
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273«a. Method of Jlnding tTie amount qf Tare^ Tret^hQ, 

1. The tare allowed i& assessing duties in this country and 
England, at the present time, is ticHtal tare, and the amount is 
determined by weighing the goods when landed. 

A"ote.— The nnioiint of euttoimary aitd average tare, is foaud by maUiplfing the 
number of pouuUs per box by the number of boxes. 

2. Draft or tret is not so eltensively allowed in levying du- 
ties as tare. The present revenue laws of this country do not 
recognize it The allowance formerly made on a box Weighing 
1 Cwt. gross (112 Ibs.y, was 1 lb. 

Frpm 1 cwt. to 3 cwt. (334 lbs.), 3 Ibe. 
^ 9 cwU to 3 cwu (336 Ib8.)f 3 lbs. 
« 3 cwt. to 10 cwt ( 1 130 lbs.). 4 lbs. 
•* 10 cwt. to 18 cwt. (3016 ibs>.), 7 lbs. 
" I8cw(.aiid upwurds, 9 lbs. 

jfote.—ln England, the allowance for draft or tret is 4 lbs. on 104 lbs. 

8. The amount of leakage is found by gauging the casks, and 
the actual deficiencies are deducted from the invoice before 
the duty is assessed. 

The amount of breakage is determined by examination, and 
the actual loss is deducted. 

A*0(c. — Formerly 3 per cent was allowed for leaknge on liqnors contained ia 
casks ; 10 per cent, for breakage on purler, ale, and beer contained in botUes,aad 
5 per cent, on all other liqunrs. 

4. Tiie net weight of merchandise ia found by subtracting the 
amount of tare and draft or tret from the gross weight 

5. The net measure of fluids is found by deducting the leakage 
and breakage from the whole quantity. 

Obs. In estimating allowances, when a fracUon oecnra, eqoal to a kmtf femwi, 
galiony &C., or mure, it is cunsidered a unit ; if Use than a half, it ia disregmrid. 

Ex. 1. What is the net weight of 4 casks of sngar, the Isl; 
weighing 2 cwt. 8 qrs. 21 lbs. ; the 2d, weighing 3 cwt. 2 qn. 
17 lbs. ; the 3d, 4 cwt 3 qrs. 18 lbs. ; and tlie 4th, 3 cwt 1 qr. 
15 lbs., aUowing the former draft and 15 lbs. to a cask for tare? 

* "Operation. 

No. 1. draft 8 lbs., gross weight 2 cwt 3 qrs. 21 lbs. 

" 2. " 4 lbs., " " 3 cwt 2 qni. 17 lbs. 

•' 3. *' 4 lbs., " " 4 cwt 3 qrs. 18 lbs. 

'^ 4. " _ilbs., " « 3cwtlqr, 15 lbs. 

Amt of draft=16 lbs. > Amt 14 cwt 8 qrs. 16 lbs. 

Tare, 15 lbs. x 4=60 lbs. i =76 lbs., or, 2 qrs. 19 lbs. 

The net weight ia 14 cwt qrs. 24 Iba. 
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2. What is the net weight of 4 bales of cotton, one weigh- 
ing 561 lbs. gross, another 473 lbs., another 878 lbs., and the 
other 493 lbs. gross, the tare being 16 lbs. to a bale? 

3. What is the net weight of 12 liogsheads of tobacco, each 
weighing 5 cwt., tare being 27 lbs. to a hogsliead ? 

4. What is the net weight of 21 bbls. of potash, each weigh- 
ing 841 lbs. gross, allowing 17 lbs. tare per barrel ? 

5. If the draft and tare are 5| lbs. per hundred, how moch 
will it be on 16 tons, 12 cwt. 2 qrs. 20 lbs. gross? 

6. What is the amount of draft and tare, at 7} lbs. per hun- 
dred, on 27 tons, 16 cwt. 3 qrs. 15 lbs.? 

7. What is the leakage on 41 hhds. and 45 gals., at 2 per 
cent. ? What is the net measure ? 

8. At 8| per cent., what is the leakage and net measure of 
64 casks of ale, which contain 85 gallons, 8 qts. apiece ? 

9. What is the breakage, at 10 per cent., on 428 bottles of 
porter ? What the net measure ? 

10. What is the breakage, at 5 per cent, on 65 baskets of 
wine containing 16 bottles apiece? What is the net measure ? 

Case I. — Specific Duties, 

Ex. 1. What is the specific duty on 10 pipes of wine, at 15 
cents per gallon, reckoning the leakage at 2 per cent. ? . 

Operation, 
The number of gallons, is 126 x 10, or . . 1260 gals. 
Leakage at 2 per cent., 1260 gals, x .02, or , 25.2 gals. 

Net gallons on which the duty is to be paid, 1284.8 gals. 

Per cent duty, (specific,) .... .15 

61740 
12348 



The amount of duty to be paid, is . . $185,220 
273* Hence, to compute ipecijic duties on merchandise. 

First deduct the legal tare, draft, leakage, or breakage, from 
the given quantity <jf goods ; then multiply the remainder hy 
the given duty per gallon, pound^ yard^ (&e., and the product 
will be the duty required. 

QcBST^— 973. What is the role for oomputliig tpeeUio dutiMt 



254 DOTDBS. [Sect. DL 

2. What is the specific duty, at 2 cents per pound, on 12 
boxes of sngar,, weighing 900 lbs. ^iece, allowing 20 pounds 
per box for tare ? 

^ (The tare is 240 pounds. 

* } And 2 per ct. on 10560 lbs. is $211.20. 

8. At 3 cents a pound, wljat is the duty on 25 casks of soda, 
each weighing 125 lbs., allowing 8 pounds on a cask for tare? 

4. At 5 cents a pound, what is the specific duty on 75 boxes 
of raisins, weighing 60 lbs. apiece, allowing .6 pounds a box for 
draft? 

6. At 4 cents per pound, what is the specific duty on 110 
chests of cinnamon, each weighing 230 lbs., allowing 16 lbs. 
per chest for draft ? 

6. At 15 cents a pound, what is the specific duty on 300 
bags of indigo, each weighing 200 lbs., allowing 4 per cent, for 
tarei^ 

Case II. — Ad vahrem Duties, 

7. What is tlie ad valorem duty, at 15 per cent., on an in- 
voice of calico prints, which cost $150 in Liverpool. 

Suggestion. — Ad valorem duties, we have seen, Operation, 

are levied on the cost of goods; consequently, $150 

there are no deductions to be made in this case. -^ 

We tlierefore multiply the invoice price by the 750 

given per cent., and the product $22.60 is the ^^^ 

duty required. Hence, $22.50 

274» To compute ctd vahrem duties on merchandise. 
Multiply the jcost hy the specified or legal per eentyOsd 
(he product will he the duty required, (Art. 225.) 

Obs. 1. An invoice is a written statement of merpbandise, with the price of Uis 
articles annexed. 

2. The Ihw requires that the invoice shall be verified by the owner, or one of 
ihe owners of Uie goods, wares', or merchandise, certifying that the iuvuioe an- 
iicxed contains a true and faithful account of the actual costs thereof, and of all 
charges IherHon, and nu other different discount, bounty, or drawback, but such 
as has been uctu <IJy sdlowed on the $>ame ; which oalh ^hali be adminifleied by 
8 consul or commercial agent of the United States, or by some public oflScerduly 

QiJKST.— 274. What is the rule for computing ad valorem duties 1 Obs. What 
1 ati invoice? What does th» law require respecting the invoice of Imported 

itOils t 
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authorized to administer ontbii in the cmnitry whero the goods wer« imrchased, 
and the same shaU be duly certified by the Kuid consul, Ice. Fraud on the part 
of the owners, (ir those who admiuiirter the oath, ia viAed with a heavy 
penalty.— I«aw« of the United Statee. 

8. What is the ad valorem doty, at 8^0 per cent., on a box of 
books invoiced at $250 ? 

9. What is tlie ad valorem duty, at 20 per cent, on a qnan* 
tity of Java coffee, which cost $366.12 ? 

10. What is the amount of ad valorem duty, at 25 per cent., 
on a quantity of Turkey carpeting, which cost $526.61 ? . 

11. Wliat is the duty on a quantity of bombazines, invoiced 
at $300.10, at 30 per cent. ? 

12. What is the duty on a quaiftity of beeswax, the invoice 
of which is $460.25, at 15 per cent. ? 

13. At 25 per cent., what is the duty on an invoice of 
bleached linens, amounting to $745.85? 

14. At 20 per cent., what is the duty on an invoice of jew- 
elry, amounting, to $4250? 

15. What is the duty on a bale of goods, invoiced at $2500, 
at 40 per cent. ? 

16. What is the duty on an invoice of silks, amounting to 
$5650, at 30 per cent. ? 

17. What is the duty on a quantity of cutlery, invoiced at 
$4560, at 33 per cent. ? 

18. What is the duty on an invoice of broadcloths, which 
amounts to $8280, at 35 per cent. ? 

19. What is the duty on an invoice of wines, amounting to 
$10265, at 35 per cent. ? 

20. What is the duty on a quantity of cotton fabrics, in- 
voiced at $13637.50, at 83 per cent. ? 

21. What is the duty on a quantity of ready-made clothing, 
amounting to $5638.25, at 50 per cent. ? 

22. Imported 25264 lbs. of sugar costing 6^ cts., per lb., and 
paid 12^ per cent, duty ad valorem : T<rhat was the amount of 
duty? 

23. What is the duty on an invoice of silks amounting to 
£3256 sterling, at 27 per cent., allowing $4.84 to a pound ? 

24. What is the duty on an invoice of 650 yards of broad- 
doths, which cost 168. 6d. per yard, at 84 per cent ad valorem, 
the value of a £ being as above ? 
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. ASSESSMENT OF TAXES. 

275* A Tax is a 9um of money assessed on the person or 
property of a citizen by the gOTemment, for public purposes. 

Taxes are of two kinds, direct and indirect A direct tax is 
one laid upon the property or income of a citizen ; an indirect 
iax is one laid on articles of consumption, for which this prop- 
erty is expended, as in duties, excise, &c. 

When a tax is assessed on property^ it is apportioned at a 
certain per cent, on the amount of real estate and personal « 
property of each taxable individual. 

When assessed on the person^ it is called ApoU-tax, and is 
apportioned equally among the citizens, without regard to 
property. 

Obb. I. Property to of two kinds, reai estate and personal pmperty. 

Real estaU denotes possessions that are fixed or immovable; as houaa aiid 
bnds. JIU other property is called personal ; as money, stockS) mortgagvs, shipi, 
fUraitiire, carriages, caiUe, tools, ice 

S. A poll-tax is sometimes called a eapitation-tax. The term poll signilles the 
head of a person, or the person himself. 

276» When a tax is to be assessed, the first step is to make 
an inventory of all the taxable property, both personal and real, 
In the State, County, Corporation, or District, by which the tax 
is to be paid ; with the number of polls, and the property of 
every citizen who is to be taxed. 

Obs. By the number of polls is meant the nmnbei of taxaUe individuals^ wbicb 
Qsanlly Inclades every native or naturalized freeman over the age of 81, and mider 
70 years. In some States it also inclades the young men over the age of elgh^ 
teen years, who are subject to military duty. 

Ex. 1. A certain town is taxed $325. The town contaiDS 
200 polls, which are assessed 25 cents apiece ; and the whole 
amount of property, both real and personal, is valued at $13750. 
What per cent, is the tax, and how much is a man's tax who 
pays for 1 poll, and whose property is valued at $850 ? 

QuKST.— 875. What Is a tax 1 How many kinds of taxes are there T What ii 
a direct tax? An indirect taxi Wh^ assessed upon prop«1y, bow ia a tax 
apportioned t When assessed upon the person, how amKNrtkmed, and what 
called 1 Obs. Of how m&ny kinds is property! What does real estate de* 
note T What is personal pn>{)erty 1 976. When a tax is to be aaaaaed, what il 
IhellntBtept Oto. WhatlBmeantbjUieiiiimberofpollBf 
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Operation. 

Tax on 200 polls, at 25 cents, equals, . . . $50.00 

Tax on polls deducted from whole tax, $825— $50=5 275.00 

Tax on $1 is equal to $276-s-$] 8750=:.02 or 2 per cent. .02 

Tax on the man^s property $850 x .02 equals . . 17.00 

His poll-tax $.25 to be added to tax on property, . .25 

Therefore the man's tax is, ..... $17.25 

377* Hence, to assess a State, County, or other tax. 

1. Mrstfind the amount of tax an aU the pcUe^ ifany^ at the 
ficen rate^ and subPraet this mm/rom the whole tax to he at" 
eessed ; then divide tTie remainder hy the whole amount of t€U> 
able property in the State, County^ <£<;., and the quotient wiU 
le the per cent or taxonl dollar, 

II. Multiply the amount of each man's property hy the per 
cent, or taxonl dollar^ and the product wiU be the tax on hie 
property. 

Finally, add eaeh man's poll tax to the tax on his property^ 
and the amount v>iU he his whole tax, 

278* Pboof. — Add together the taxes of all the individuals 
in the State, County, or District^ upon which the tax is lededj 
and if the amount is equal to the whole tax assessed, the work is 
right, 

2. A certain parish is taxed $287.50 ; the whole property 
of the parish is valued at $8000 ; and there are 75 polls, which 
are assessed 60 cents apiece. What per cent, is the tax ; and 
how much is a man's tax who pays for 8 polls, aod whose 
property is valued at $500 ? 

j 2| per cent. 
^^- Ul^, whole tax. 
8. What amount of tax does a man living in the same 
parish pay, whose property is valued at $450, and pays for 2 
polls? 

4. A tax of $750 is assessed on a district to build a new 
school-house ; the property of the district is valued at $16000. 
What is the tax on a dollar ; and what is a man's tax whose 
property is $1150? 

QoBtT^977. What Ib the rule for MMBBliig tasGMt S78. WhMi a tax bill 
li mada out, bow ia ila oorreoUMH proved t 
T.F. 9 
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6. What is B's tax for erecting the same school-house, 
whose property is $1530 ? 

6. A tax of $14752^0 is levied on a certain County, whose 
property is valued at $562875, and wliioli has a list of 5825 
polU, which are assessed at. 60 cents apiece. What per cent. 
is the tax ; and what is the amount of O's tax, who pays fori 
polls, and has property valued at $5000 ? 

7. What is D's tax, who, living in the same County, pays 
for 2 polls, and is worth $3500? 

. 8. What is G^s tax, who pays for 5 polls, and is worth $15300? 

279* In making out a tax hill, having found the tax on 
$1, the operation will he greatly facilitated hy making a 
table, showing the amount of tax on any number of dollars 
from 1 to $10; then on 10, 20, 30, &c., to $100 ; then on 100, 
200, &c., to $1000. 

9. A tax of $3506.25 was levied on a corporation composed 
of 12 individuals, whose property was valued at $176000, and 
who were assessed for 25 polls, at 25 cents apiece. What was 
the tax on a dollar. Ans, 2 cents on a dollar ? 

A'ott.— Having found the tax on $1, we will make a table to aid us in making 
oat the tax bill of the corporation. Since the tax on $i is f.03, it is nbvioas that 
BaulUplying #0)3 by 2 wiU be the tax on $i ; rauiUplyiog it by 3, will be tbe tu 
onf3,AbC. 

TABLE.: • 



$1 pays 


$.02 


$10 pay 


$20 


$100 pay $2.00 


2 " 


.04 


20 " 


.40 


200 " 4.00 


3 " 


.06 


80 " 


.60 


80O '* 6.00 


4 « 


.08 


40 " 


.80 


400 " 8.00 


5 " 


.10 


50 ", 


1.00 


500 " lO.OO 


6 " 


.12 


60 " 


1.20 


600 « 12.00 


7 " 


.14 


70 " 


1.40 


700 " 14.00 


8 « 


.16 


80 " 


1.60 


800 " 16.00 


• 9 '* 


.18 


90 " 


1.80 


900 " 18.00 


10 " 


.20 


100 « 


2.00 


1000 " 20.00 



10. In the above ass^sment, what was A's tax, whose prop- 
erty was valued at $1256, and who pays for 3 polls ? 



QusBT.~279. When a tax bill ia to be made oat I 
Ike.* what ooone do aaaeaaonusaaUy take? ~ 



r a whole town, dlank^ 
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(Operation. 

Suggestion,— $1266 is composed of $1000 pay $20.00 
t0O0+20e+60 + 6. Now if we add the 200 " 4.00 

taxes paid on each of these sums to- 50 '* ^ 1.00 

^ether, the amouttt will be the tax paid 6 " .12' 

on $1256. Spoils " .75 

A's tax therefore was $25.87. Amount, ^6.87 

11. What was B's tax, who paid for 4 polls, and had property 
So the amouDt of $1461 ? 

12. paid for 1 poll, and the valiuitiou.of his property was 
$5863. ..What was the amoant of his tax ? 

13. D paid, for 1 poll, and the valuation of his property was 
$7961. What was his tax ? 

14. £ paid for 2 polls, and his property was valaed at 
$14236. What was his tax ? 

15. F paid for 2 polls, and his real estate was valaed at 
$21000; his personal property at $4500. What was his taxi ^ 

16. G's property was valaed at $20250, and he paid for 1 
poll. What was his tax ? 

17. H paid for 2 polls, and the valuation of his estate was 
$15360. What was bis tax ? 

18. J^s property was valued at $33000, and he paid for 4 
polls. What was his tax ? 

19. K paid for 1 poll, and his property was valued at 
$15013. What was his tax? 

20. L paid for 8 polls, and his property was valued at 
$4500. What was his tax 1 ' 

''21. M paid for 1 poll, and the valuation of his property wa§ 
$30600. What was his tax ? . 

22. The Legislature levied a tax of $5812.50 upon a certain 
town, having an inventory of $450000, and 1550 polls, which 
were assessed at $1} apiece: what was the tax on a dollar; 
and what was A's tax, who had $11,49 real estate, $1376 per- 
sonal property, and paid for 3 polls ? 

23. What was B's tax, who had $2175 real estate, $960 per-^ 
sonal property, and paid for 1 poll ? 

24. C's personal property was $1318, his real estate $1268| 
and he paid for 2 polls: what was his tax? 

25. D paid for 2 polls, his real estate was $1538, and liHk 
personal property $1681 : what was his taxi 
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SECTION X. 

PROPERTIES OF NUMBERS .♦ 

280* By the term propertiu of numbers, is meant thoee 
properties or elements which are inherent and inseparable 
from them. The following are some of the more prominent: 

Pbop. 1. The sum of any two or more ecen numbers, is an 
even number. 

2. The difference of any two tfoen numbers,, is an even 
number. 

8. The sum or difference of Um odd numbers, is tfoen; but 
the sum of three odd numbers, is odd, 

4. The sum of any efoen number of odd nnmbers, is eyen; 
but the sum of any odd number of odd numbers, js odd. 

6. The sum, or difference, of an eiten and an odd number, is 
an odd number. 

0. The product of an enen and an odd number, or of two etm 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one 
of them be even. * 

9. An odd number cannot be divided by an even number 
without a remainder. 

10. The product of any ttDO or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the half of it 

12. If an even number is divisible by an odd number, it will 
also br divisible by double that number. 

18. The product of any two numbers is the tame, whichever 
of the two numbers is the multiplier. (Art. 47.) 

14. The least divisor of every cumber, is a prime number. 

QuiiT.— 880. What is mMUki by properties of numbers? Wbat is tbe kMt 
4lTiaor of every number t 

• BaOow on tbe Xbeory oT Nombere; ■iKHBoMayeestle^Arithawik. 
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15. Any namber expressed by the decimal notation, divided 
by 9, will leave the same remainder as the sum of \t& figures or 
digits divided by 9. The same property belongs to the num- 
ber 3, and to no other number. Thus, if 236 is divided by 9, 
the remainder is 2 ; so, if the sum of its digits, 2 + 3 + 6=11, 
is divided by 9, the remainder is also 2. j 

A*o(0.— Upon this property of the number 9, Is based a oonTenient method of 
proving multiplication and division. 

281* To cast the 9s out of a number, begin at the left 
band, add the digits together, and as soon as the sum is 9 
or over, drop the 9, and add the remainder to the next digit, 
and so on. For example, to cast the 9s out of 8626567, we 
proceed thus : 8 and 6 are 14 ; drop the 9, and add the.5 to 
the next figure. 6 and 2 are 7 and 6 are 18 ; drop the 9, and 
add the 4 to the next figure. 4 and 5 are 9 ; drop the 9 as 
above. 5 and 7 are 12 ; dropping the 9, the remainder is 8. 

Obs. Wlien the sum is over 9, we may 8imp1> add iu digits together, and pro- 
ceed to the next figure. Thus, 8 and 6 are 14 ; now adding its digits, 1 and 4 are 
5 and 2 are 7 and 6 are 13. Adding tlu) digita in this sum, 1 and 3 are 4, pro- 
eeed to the next figure, &e. 

PROOF OF MULTIPLICATION BY CASTING OUT THBJ 
- NINES. 

282* First^ cast the 9« <mt of the multiplicand and multi* 
plier ; multiply their femainders together^ and cast the'^s out 
of their product^ and set down the excess; then cast the 9s out 
of the answer obtained^ and if this excess he the same as that 
obtained from the multiplier and multiplicand^ the work map 
he considered right. 

What is the product of 565 multiplied by 856 ? 
Operation. Proof 

565 The excess of 9s in the multiplicand is 7. 
856 " " 9s " multiplier is 5. 

8390 7 X 5=85 ; and the excess of 9s is 8. 
2825 
1695 . 



Prod. 201140 Tbe excess of 9s in the Ans. is also 8. 



Qi7Ksiy-^M3. U«»w is aultiplioalion pr«>vQ(\ b) cas^Oxuft omX Vea^\ 
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PKOOP OF DIVISION BY CA8TINO OUT THE KINES. 
283* Firsty cast the 9s out of the divisor and quotient^ and 
multiply tJte remainders together; to the product add the re- 
mainder^ if any y after division ; cast the 9s out of this sum^ and 
set down tJie excess ; finally^ cast the 9s out of the dividend^ diid 
if the excess is the same as that obtained from the divisor and 
quotient^ the work may he considered right. 

AXIOMS. 

284 • In mathematics, there are certain propositions whose 
tintth is so evident at sight, that no process of reasoning catt 
make it plainer. These propositions are called axioms, Heuce, 

An aaciom is a self-evident proposition. 

1. Quantities which are equal to the same quantity, are equal 
to each other, 

2. If the same or equal quantities are added to equal quanti- 
ties, the sums, will be equal. 

^. If the same or equal quantities are subtracted from eqaals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequals^ the 
9ums will be unequal. 

5. If the same or equal quantities are subtracted from ttn- 
equals^ the remainders will be unequal. 

6. If equal quantities are multipli^ by the aame or equal 
quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal qaan* 
titles, the quotients will be equal. 

8. If the same quantity is both added to a.nd subtracted from 
another, the value of the latter will not be altered. 

9. If a quantity is both multiplied and divided by the same 
or an equal quantity, its value will not be altered. 

10. The whole of a quantity is greater than a part. 

11. Tlie whole of a quantity !s equal to the sum of all its parts. 

Obb The term quantity, signifies anything which can \>e multiplied^ dinidfd, 
or measured. Thu^y number e, yards^ bushels j weight, timty &c., are called quantiUefl. 

QuKST.— 383. How ia division proved by casting out the 98 1 S84. What is aa 
axiom? What is the first axiom ? The Second? Third Y Fourth ¥ Fiflbf 
Sixth? 8eT«u4it Kighib? HimhY Teathi Eleventh t Oto. What is meant bf 
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GENERAL PBINCIPLES AND FBOBLEKS; 

286* When tLe sum of two nnmbers and one of the nnm- 
ers are given, to find the otJier number. 

From the mm subtract the gv^en number^ and the r&mainder 
ill he the other number, 

Ex. 1. The sam of two nnmbers is 25, and one of them is 
: what is the other nnmber ? 

Solution, 25—10=15, the other number. (Art. 40.) 

Fboof. 15 + 10=25, the given sum. (Art. 284. Az. 11.) 

3. A and B together own 86 cows, 9 of which belong to A : 
ow many does B own ? 

8. Two farmers bought 800 acres of land together, and one 
f them took 115 acres : how many acres had the other 9 

287» When the difference and the greater of two numbers 
re given, to find the less. 

Subtract the difference from the greater^ and the remainder 
ill be the less number, 

4. The greater of two numbers is 87, and the difference be* 
^een them is 10 : what is the less number? 

Solution, 37—10=27, the less number. (Art. 40.) 

Proof. 27+10=37, the greiiter number. (Art. 40. Obs.) 

6. A had 48 dollars in his pocket, which was 12 doUars 
lore than B had : how many dollars had B ? 

6. D had 450 sheep, which was 63 more than E had : how 
Qauy had E ? 

289* When the difference and the less of two nnmbers are 
iven, to find the greater. 

Add the difference to the less number, and the sum mil be the 
reater. (Art. 40. Obs.) 



QuBST.— 288. When the snm of two namben and one of them are gtren, bo w la 
le oiher found ? 287. When the difference and the greater of two numbers are 
iTeo, how is the less found? S89. When the difference ao4 tkA \nM ^ >m^ 
nmbera are given, bow is the graator found 1 
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7. The differeiice between two nnmbere is 5, and the leas 
number 's 16 : what is the greater nnmber. Aru, 20. 

6. A is 16 years old, and B is 8 years older than A : how 
old is B f 

9. The nnmber of male inhabitants in a certain town, is 935 ; 
and the nnmber of females exceeds the nnmber of males bj 
116 : how many females does the town contain? 

290* When the «um and difference of two numbers are 
given, to find the nwmJben. 

From the sum mhtrtiet the difference^ and half the remainder 
mil 'be the emaller number. 

To the emaller number add i^e given difference^ and the itMi 
vnU be the larger number, 

10. The snm of two nnmbArs is 85, and their difference is 
11 : what are the numbers ? Ans, 12 and 28. 

11. The sum of the ages of 2 boys is 25 years, and the ^- 
ference between them is 5 years : what are their ages f 

12. A man bought a chest of tea and a hogshead of molasses 
for $68 ; the tea cost $9 more than the molasses : what was 
the price of each ? 

291 • Wlien the product of two numbers and one of the nnm- 
bers are given, to find the other number. 

Divide the product by the given number, and the quotinU 
will be the number required. (Art 77.a.) 

18. The product of two numbers is 84, and one of the noni- 
bers is 7 : what is the other number? Ans, \%. 

14. The product of A and B^s ages is 120 years, and A's age 
is 12 years : how old is B ? 

16. A certain field contains 160 square rods, and the length 
of the field is 20 rods : what is its breadth ? 

JVo(«.— The area of a field to found by multiplying its leitftk and brtMitk to- 
gether. (Art. 153. Ob*. 3.) Hence the given area may be conaidered aa a fr^ 
dueL 



avtiT.— 390. When the ram and difference of two numbers are gfren, boir 
are the numbers fonndf 391. When the product of two ttumbera and one «f 
Ihem an girea, bow is the otbM found t 
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292* When the diviior and the quotient are given, to find 
the dividend. 

Multiply the given divisor and the quotient together^ arid the 
product will be the dividend. (Art. 72.) 

16. If a certain divisor is 9, and the qaotient is 12, what is 
the dividend? -in*. 108. 

17. A man having 11 children, gave them $75 apiece*, how 
many dollars did be give them all ? 

18. A farmer divided a quantity of apples among 90 boys, 
giving each boy 15 apples : how many did he give them all ? 

293* When the dividend and quotient are given, to find the 
divieor. 

Divide the dividend hy the given quotient^ and the quotient 
thus obtained will be the divisor required. (Art. 72. Obs. 2.) 

19. A certain dividend is 180, and the qaotient is 10 1 what 
is the divisor ? Ans. 18. 

20. A gentleman divided $120 equally among a company of 
sailors, giving them $10 apiece : how many sailors were there 
in the company ? . 

21. A farmer having 600 sheep, divided them into flocks 
of 75 each : how many flocks had he ? 

291* When the prodv^ct of three nnmbers and two of the 
numbers are given, to find the other number. 

Divide the given product by the product of the two given nun^ 
iferSy and the quotient will be the other number. 

22. There are three numbers whose product is 60 ; one of 
tliem is 8, and another 5: it is required to find the other 
number. Ans. 4. 

23. The product of A, B, and O's ages^ is 210 years ; the 
age of A is 5 years, and that of B is 6 years : what is the age 
ofO? 

24. The product of three boys' marbles, is 1728 ; two of 
them have a dozen apiece : 1k)w many has the other? 

Quest.-- 303. When the divisor and quotient are given, howls the dividend 
found 7 393. When the dividend and quntieut are given, how is the divisor 
found ? 394. When the product of Aree aumben and two of them are given, how 
la the other found ^ 
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SECTION IL 

ANALYSIS. 

Abt. StSt Bosiness men have a method of aolviDg practicil 
^estioDs, which is frequently shorter and mare ej^^teditioia 
than that of arithmeticians fresh from the schools. If asked 
by what rule they perform them, their reply is, "they do them 
in their head^ or by the " no rule method^ 

Their method consists in Analysis^ and may, with propriety, 
be called the Common Sense Kule. 

295*<z. The term analysie^ in its general sense, signifies tbe 
retolving of a compound body into its elements. 

The analysis of a, number is the resolving of it into Wsfaetm. 

The analysis of a question ov problem^ is the resolving of ii 
into its several conditions or parts. 

An analytic solution is the process of finding the answer io 
a question or problem, by tracing the relation of its parts to 
each otiier; or by reasoniDg from a given number or part 
to one, then from tme to the number or part required, according 
to the conditions of tlie question. 

Obs. In the preeeding sections, the studetit has beronne acquainted with lbs 
method uf analyzing pariieular ezampUs and e^mbintuions uT numbers, snd 
thence deducing general principles and rttUg, But analysis may be uppiied with 
ttdvantiige not only to the development of mathematical truths^ but also totlit 
aotutioH of large classes of problems both in arithmetic and prasilcai lile 

MENTAL EXEBOISES. 

Ex. 1. If 8 barrels of flour cost $40, how mnch will 5 ba^ 
rels cost ? 

Analysis. — 1 is 1" eighth of 8: therefore 1 barrel will cost 1 
eiglith as mnch as 8 barrels ; and 1 eighth of $40 is $5. Now 
if 1 barrel costs $5, 5 barrels wiil cost 5 times as much ; and 

QuKST. — ^905. What Is said of (he method by which business men solve prao* 
ticul questions ? In vrhat does their method consist 1 What may it with pro- 
priety be called 1 90o.a. What is the meaning or the term analysis? What is 
meant by the analysis of a number ? The analysis of ii question or pioblemi 
What is an aiialytio •olatiOBf Oba. To what may analysifi be advantageous^ 



.Mx9. 295, 295.a.] amai^v^i^. 26f 

5 times $5 are $25. Therefore; if 8 barrels of ilonr cost $40, 

6 barrels v^jil cost $25. 

0>, we itifly reason tlins : 5 barrels are | of 8 barrels ; there* 
fore 6 barrels will cost | of $40. Now 1 eighth of $40 is $5. 
and 5 eighths is 5 times $5, which is $25. 

2. If 7 lbs. of tea cost 42 sliillings, what will 10 lbs. cost? 

3. If 9 sheep are worth $27, how much are 15 sheep worth? 

4. If 10 barrels of flour cost $60, what will 12 barrels cost f 

5. Suppose 80 gallons of molasses cost $15, how many dol- 
lars will 7 gallons cost ? 

6. If a man earns 54 shillings in 6 days, how much can he 
earn in 15 days ? 

7. If 12 men can bnild 48 rodd of wall in a day, how many 
rods can 20 men build in the same time? 

8. A gentleman divided 90 shillings equally among 15 beg- 
gars : how many shillings did 7 of them receive? 

9. Suppose 75 lbs. of butter last a family of boarders 25 
days, how many pounds will supply them for 12 da^^s? 

10. If 7 yards of cloth cost $80, how much will 9 yds. cost? 

11. If 10 bbls. of beef cost $72, how much will 8 bbls. cost? 

12. If 7 acres of land cost $50, what will 12 acres cost? 
18. A farmer bought an ox-cart, and paid $15 down, which 

was Y^7 of the price of it : what was the price of the'cart ; and 
how much di4 he owe for it ? 

Analysis. — ^The question is simply this : 15 is ^jf of what 
oamber ? If 15 is ^jp, ^^ '» i ^^ l^i which is 5. Now if 6 is 
1 tenth, 10 tenths is 10 times 5, which is 50. Therefore 
the price of the cart was $50; and. the' sum he owed was 
$50-$15, which is $35. 

Jfbte.—Jn solving examples of this kind, the learner is often perplexed in find- 
ing th« vaiue of y^^,iLC.- This difflcnity arises fV-um supposing that if -j^ of a 
ce: (uin number is 15, j\^ of it must be y\^ of 15. This mistake will be easily 
avoided by substituting in his mind the word parts for the given denominaUfr, 

rUm, il' 3 parU cost $15, 1 part wUl co>t ^ of $15, which is ^.i. But ibis part 
is a tenth. Now if 1 tenth cost $5, then 10 tenths will cost 10 times as much. 

14. A man bought a yoke of oxen, and paid $56 cash down, 
which was } of the price of them : wiiat did they cost? 

15. A merchant bought a quantity of wood and paid $45 in 
goods, which was | of the whole cost : how much did he pay 
for the wood? 
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16. The crew of a whele ship having been oat 24 months, 
found they had consnmed f of their provisions : how manj 
months^ provisions had they when they embarked ; and'how 
much longer woald their provisions kstt 

17. How many times 7 in f of 35 ? 

Analysis. — } of 85 is 7, and f is 4 times 7, which is 2d. 
Jifow 7 is contained in 28, 4 times. Therefore 7 is contained 
in I of S5,/our times. 

18. How many times 6 in ) of 45 ? 

19. How many times 10 in | of 60 ? 

20. How many times 12 in | of 84 ? 

21. 4 of 42 are how many times 6t 

22. i of 40 are how many times 5 ? 
28. ^ of 80 are how many times 12 ? 
-24. j of 48 are how many times 4? 

25. } of 64 are how many times 7 ? 

26. yV of 100 Ai*® bow many times 12 ? 

27. ^ of 110 are how many times 8? 

28. } of 180 are how many times 10 i 

29. 1^ of 84 are how many times 9 ? 

80. How many yards of cloth, at $7 per yard, can be boogbt 
for J of $54? 

81. How many barrels of flonr, at $5 per barrel, can be 
bonghtfor | of $60? 

82. A man had $64 in his pocket, and paid { of it for 10 
barrels of flour : how much was that per barrel ? 

88. 40 is { of how many times 6 ? 

Analysis,— Smce 40 is |, J is } of 40, which is 8 ; and | is 9 
times 8, or 72. Now 6 is contained in 72, 12 times. There- 
fore 40 is j of 12 times 6. 



84. 66 is } of how many times 7 ? 

85. 81 is ^^ of how many times 30 ? 

86. 72 is Jj- of how many times 9 ? 

87. 96 is } of how many times 12? 

88. 64 is ^ of how many times 20? 

89. 54 is i of how many times 24 ? 
40. 108 is ^ of how many tunes 12! 
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41. Frank sold 10 peaches, which was ) of all he had: he 
then divided the remainder equally amonpr 5 compaaions: 
how many did they receive apiece f 

42. Lincoln spent 60 cents for a book, which was ff of his 
money ; the remainder he laid oat for oranges, at 4 cents 
apiece : how many oranges did he buy ? 

43. A man paid away $35, which was | of dl he had ; he 
then laid out the rest in cloth at |2 per yard : how many yards 
did he obtain ? 

44. A farmer bought a quantity of goods, and paid $20 down, 
which was f of the bill : how many cords of wood, at $3 per 
cord, will it ta^ to pay the balance? 

45. 60 is f of how many times the product of 2 x 8 7 

46. f of 27 is ; of what number t 

Analysis, — | of 27 is 9. And if 9 is } of a certain number, 
I of that number is 3 ; and } is 4 times 3, which is 12. There- 
fore J of 27 is f of 12. 

47. iV of 80 is I of what number! 

48. J of 40 is I of what number f 

49. 4 of 85 is ^jg of what number ! 

50. j of 54 is /; of what number ? 

51. $ of 30 is f f of how many times 8 ? 

Analysu, — | of 30 is 6/ and | is 4 times 6, or 24. Now, if 24 is 
•fl of a certain number, ^ of that number is -/^ of 24, which is 
2, and \^ or the whole number is 10 times 2, or 20. But 8 is con- 
tained in 20, 2| times. Therefore, J of 30 is j| of 2^ times 8. 

52. I of 48 is }f of how many times 7 ? 

53. f of 86 is j% of how many times 10 1 

54. } of 45 is ^ of how many times 9 1 

55. \ of 56 is -^ of how many times 12 ? 

56. f of 30 is I of how many eighths of 40 f 
Andl/ym,r-\ of 30 is 5, and | is 4 times 5, or 20. Now, as 

20 is I of a number, j of that number is i of 20, which is 4, 
and If or the whole is 7 times 4, or 28. Again, | of 40 is 5, and 
5 is in 28, 5| times. Therefore, f of 80 is f of 5§ dghtiiM qi 40. 
67. f of 24 is % of how many sevenths of 28 % 

58. i of 36 is ^ of how many sixths of 42 ? 

59. I of 48 is } of how many tenths of 60? 

60. } of 54 is^i^ of how many ninths of 81 1 
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EXERCISES FQR THE SLATE. 

296* No specific directions can be given for solving exanH 
pies by analym. None in feet, are requisite. The jvdgnmtf 
from the conditions of the question, will suggest the proem. 

It may however be remarked that, in general, we reason 
from the gi'oen number to 1, then from 1 to the number rt- 
fuired. 

Ob8. In recitii« the foUowi ng examples, the pupil should analyse each of tt»em, 
9Dd give the reason for every step, as In the preoiadtng mental exercises. 

Ex. 1. If 40 barrels of beef cost $320, bow much will 52 
barrels cost? • 

Atlantic Solution. — Since 40 bbls. Firet Method.. 

cost $320, 1 bbl. will cost ^\ of $320, $40 )$320, cost of 40 bbls. 
or $8. Now if 1 bbl. cost $8,. 62 $8 " 1 bbL 

bbls. will cost 52 times as much, or J^ 

$416. Therefore, if 40 bbls. of beef $416 " 62 bbls. 

cost $320, 52 bbls. will cost $416. 

Or, thus : 52 bbls. are f f of 40 bbls. ; Secmd Method. 
therefore 52 bbls. will cost f f of $320 ; and $320 x |J=$416. 
a of $320=$416. (Arts. 132, 183.) 

Obs. 1. OthefsoIatloDS of this example might be given; bat our present oh* 
|ect is toahow how this and similar examples may lie solved by aaialysis. Ths 
fiormer method is the simplest, though not so short «« the latter. It oootaios 
two steps: 

First, we divide the price of 40 bbls. ($320) into 40 equal parts, to find ths 
▼alue of one part, or the coet of 1 bbl., which is $8. 

Second, we multiply the price of 1 bbl. (|^) by 53, the Bomber. of banreta^ 
whose cost is required, and the product is the answer sought. 

52. This, and similar questions, are usually placed under Simple Proportion, of 
Ihe ^ Rule of Three ;" but business men almost invariably solve them by atuUytit* 

2. If 30 cows cost $360.90, how much will 47 cows cost, at 
tJie-sarae rate? 

3. If 25 barrels of apples cost $15, how much will 37 bar- 
'relscost? 

4. If 15 hogsheads of molasses cost $450, how much will 21 
hogsheads cost ? 

Quest.— 296. Can any particular rales be given for solving qaestions by analr 
jiiB? HowthenwiU^o^kn9Whowto|iroeeedt . 
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6. If 81 yards of doth cost $127, how mnch will 89 yardi 
cost? 

6. If 55 tons of hay cost $660, what will 17 tons come to? 

7. An ageht paid $159 for 530 pounds of wool: how much 
was that per 100? 

8. A man bought 30 cords of wood for $76.80: how much 
must be pay for 65 oords? 

9. A gentleman bought 85 yards of carpeting for $106.2(h 
ibow much would 38 yards cost? 

10. A drover bought 350 sheep for $525 : how much would 
65 cost, at the same rate? 

11. If 12^ pounds of coffee cost $1.25, how mnch will 46 
pounds cost? 

12. If 16^ bushels of com are worth $8, how much are 25 
bushels worth ? 

13. Paid $20 for 60 pounds of tea: how much would 12| 
pounds cost, at the same rate ? 

14. Bought 41 yards of flannel for $16.40 : how much would 
8| yards cost? 

15. Bought 18 pounds of ginger for $4.50: how much will 
10 J pounds cost? 

16. If a stage goes 84 miles in 12 hours, how far will it go 
in 15 1 hours? 

17. If 16 horses eat 72 bushels of oats in a week, -how many 
bushels will 25 horses eat in the same time 1 

18. If a railroad car runs 120 miles in 5 hours, how far wiU 
it run in 12 J hours? 

19. If a steamboat goes 180 miles in 12 hours, how flEur will 
it go in 5 J hours ? 

20. If 4 men can do a job of work in 48 days, how long wiU 
it take 24 men. to do it ? i 

Afudytu. — Since the job requires 4 men 48 Operation. 

days, it will evidently require 1 man 4 times 48 48 dayi. 

days, or 192 days. Again, if it requires 1 man 4 

192 days, it will require 24 men ^V P&rt of 192 24)192 days, 

days, which is 8 days. Therefore, if 4 men can AnsT^ days. 
do the job in 48 days, 24 men can do it in 8 days. 

21. If 18 men eat a barrel of flour in 72 days, how long will 
itlast27men? 
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22. If a given qilantily of corn lasts 90 bones 96 days, how 
long will the same quantity last 45 horses ? 

23.^ If 86 men can baild a house in 180 days, how long wiH 
it take 120 men to build it 7 

24. If 100 barrels of pork last a crew of 20 men 45 months, 
bow long will it last a crew of 28 men f 

25. If 4 stacks of hay will keep 60 cattle 120 days, how long 
will they keep 25 cattle ? 

26. If i of a boshel of wheat cost 80 cents, what will ] of a 
boshel cost? 

27. If I of a ton of hay cost $7, what will } of a ton cost 7 

28. If { of a pound of imperial tea cost 27 cents, how mocb 
will } of a pound cost? 

29. If f of a ton of coal cos^ $2.61, how much will f of ft 
ton cost ? 

80. If f of a yard of silk cost 11 shillings, how much wi9 ] 
of a yard cost? 

Analysis. — Since f of a yard cost lis. Operation, 

I yard will cost | of lis. or 5^s., and | 2)1 Is. cost } y. 

will cost 8 times as much, which is 16|s. ~B|s. ^* { y. 

Again, if 1 yard costs 16^., } yard will _3 

cost i of 161s. or 2^8., and } will cost 8}li^s. ^* 1 y. 

7 times as much, which is 14^. There- ^rsB' " i J* 

fore, if f of a yard of silk cost lis., ] of _7 
a yard will cost 14|^. Am, 14^, " } y. 

81. If } of a cord of wood cost $1.80, how much will ^ of a 
>ord cost ? 

82. If } of a yard of broadcloth cost 14 shillings, how much 
will f of a yard cost ? 

88. A man bought I of an acre of land for $56, and after- 
wards sold I of an acre at cost : how much did be receiye 
for it? 

84. A grocer bought 7 barrels of vinegar for $28, and sold 
I of a barrel at cost : how much did it come to ? 

85. A grocer bought a firkin of butter containing 56 lbs. for 
$11 .20, and sold f of it for $8 j : how much did he get a pound? 

86. If 6| bushels of peas are worth $5.50, how much are 20} 
bushels worth ? 
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87. If a man pays $47 for bnilding 28} rods of oroaraental 
fence, how much would it cost him to build 42 J rods ? 

88. A farmer paid $45.42 for making 86f rods of stote wall: 
how much will it cost him to make 60^^ rods ? 

89. A man paid -^ of a dollar for 4 pounds of veal : how 
much would a quarter of veal post, which weighs 20 pounds ? 

40. If 5 pounds of butter cost if shillings, how much will 
42 pounds cost? 

Suggestion,— 4^s,=3fe^ (Art. 122.) Therefore 1 pound wiU 
cost fs. ; and 42 lbs. will cost 42 times as much, or 86s. Am, 

41. If 20 lbs. of cheese cost $8f, how much will 168 pounds 
cost? 

42. If 80 yards of cotton cost $4}, how much will a piece 
containing 19 yards cost ? 

48. If 1^ of a cord of wood costs { of a dollar, how much 
will } of a cord cost ? 

Analysis. — Since j^ of a cord cost $|-s-5 =$ J, cost -f^ o. 

$1, yV wiU cost $1 ; and |f or 1 cord $4 x 12=-^-, " 1 o. 

will cost $V. Again, if 1 cord cost $V-5-4 =$1, " J c. 

$J/, I of a cord will cost $J ; and f $| x 8 =$|, " J c. 

will cost I, or $1J. Therefore, if $|=$14. A7is. 

^ cord' of wood cost $ J, J of a cord, Or,$|-5-/5=$|J, cost 1 c. 

.at the same rate, will cost $1^. $f j x r=iiTS)Or$li. 

44. If J of a yard of cloth cost £^, how much wiU ] of a 
yard cost ? 

45. If ^ of a ship cost $16000, how much is | of her 
worth? 

46. A man bought a quantity of land, and sold -j^ of an acre 
for $68, which was only | of the cost: how much did he give 
per-acre? ' 

47. If 7| yards of satinet cost $9 J, how much will 18| yards 
cost? 

48. A ship's company of 80 men have 4500 pounds of flour : 
how long will it last them, allowing each man 2| lbs. per day ? 

49. How long will 66700 pounds of meat last a garrison of 
756 soldiers, allowing each man J lb. per day ? 

50. How long will the same quantity of meat last the sami 
garrison, allowing 1} lb. apiece per day I 
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' 61. A merchant sold 22 yards of silk, at 7 shillings per yard, 
and took his pay in wheat, at 11 shillings per bushel : how 
many bushels did it take ? 

Suggestion. — We first find the cost of the silk, Operation. 
which is 164s. The nextrstep is to find how 7s. 

many bushels of wheat it will toke to pay this 22 

154s. Now as the wheat is lis. a bushel, it will ll)l54s. 

evidently take as many bushels as lis. are con- Am-Ti bo. 
tained times in 154s., which is 14. •Therefore it 
^ill take 14 bu. of wheat, at lis. per bu., to pay for 22 yds. 
of silk, at 7s. per yard. 

297* The last and similar examples are sometimes placed 
under a rule called Barter. 

Ba/rter signifies an exchange of articles of commerce, at 

prices agreed upon by the parties. 

Ob8. Bticb examples are so easily solved by AwdysU^^ that a specific rule for 
them is unnecessary, 

62. A shoemaker sold 64 pair of boots at S2s. 6d. a pair, 
and took his pay in corn at 8s. 4d. per bushel : how many 
bushels did he receive ? 

68. A man bought 60 pounds of sugar at 12| cents a pound, 
and was to pay for it in wood at $8.12^ per xord: how many 
cords did it take ? 

64. How many X)air of hose, at 8s. 9d. a pair, will it take to 
pay for 186 pounds of tea at 6s. 4d. a pound ? ^ 

66. How many pounds of butter at 17^ cents a pound, roast 
be given in exchange for 186 yards of calico at 18| cents per 
yard? 

56. How many pounds of tobacco at 16| cents a pound, must 
be given in exchange for 266 pounds of sugar at 6j^ cents a 
pound? 

67. A farmer bought 825 sheep at $2} apiece, and paid for 
them in hay at $10^ per ton : how many tons did it take t 

68. A man bought a hogshead of molasses worth 37| cents 
per gallon, and gave 881^ pounds of cheese in exchange : how 
much was the cheese a pound? 



QuK8T.~297. What is meant by Barter? Obs, Is a speciilc role neoeasary fbr 
§ach opentioDB 1 
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59. Bonifbt 74 bnshek of salt at 42^ cents per bushel^ and 
paid in oats at | of a dollar per bosbel: how many oat9 
did it require ? 

60. A bookseller exchanges 400 dictionaries worth 87^ cents 
apiece, for 700 grammars : how much did the grammars cost 
apiece? 

61. How many yards of silk worth $1 J per yard, will pay 
for 249| yards of cloth worth $5} per yard ? 

62. Bought 19 cwt. 2 qrs. 15 lbs. of sugar at $9J per hun- 
dred, and paid for it in butter at 7^ cents a pound : how much 
butter did it take? ' 

68. Bought 268 yds. 8 qrs. of satinet at |1| per yard, and 
paid for it in cheese at $9^ per hundred : how much cheese 
did it take? 

64. Bought 125 hhds. 22 gals. 8 qts. of molasses at 37^ 
cents per gallon, and paid for it in wool at 62^ cents a pound : 
bow much wool did it take ? 

65. Bought .778125 ton of indigo at $4 J a pound: how 
much cloth at $5 J per yard will pay for it? 

66. Bought .45683 acre of land at $J per square foot: how 
many cords of wood did it require at $8| percord to pay for it? 

67. How many barrels of flour at $6 J per barrel, must be 
given in exchange for 45 tons, 15 cwt. 20 lbs. of coal, at |7J 
per ton? 

- 68. A goldsmith sold a tankard for £12, 8s., which was 58* 
4d. per ounce, and agreed to take as many yards of silk ad 
there were ounces in the. tankard: how many yards did he 
receive? 

69. Bought 432 sheep at $2| apiece, for which I pfiid X44 
barrels of flour :. what was the flour per barrel 1 

70. If 15 yards of domestic flannel are worth 25 yards of. 
muslin, how many yards of flannel are worth 15 yaiids .of 
aiuslin? . 

71. A market-woman bought 10 dozen oranges at the rate 
of 8 for 4 cents, and then exchanged them for eggs at the 
rate of 4 for 5 cents : how many eggs did she receive? 

72. If 15 lbs. of pepper are worth 25 lbs. of ginger, how 
many pounds .of ginger must be given for 195 lbs. of pepper? 

73. If 11 boys can earn as much as 5 men, how many boyflr 
'san earn as much as 145 meoL? 
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74. How much ootton at $7.60 per hundred, must be ^yea 
for 176 tons, 10 cwt 16 Ibe. of floor, at $2.26 per hundred? 

76. How mnch soap at 10^ cents a poand, most be given 
for 17 cwt. 10| lbs. of potash at 6| cents a pound? 

76. Three men, A, B, and O Join in an adventure; A puis 
in $200; B, $300 ; and 0, $400 ; and they gain $72 : how much 
is each man's share of the gain? 

Analysii.— The whole sum invested is $200 +$300 +$400= 
$900. Now, since $900 gain $72, $1 will gain ^ of $72 ; aod 
$72-$-900=$.08. Agun, 

If $1 gains 8a, $200 will gain $200 x .08=$16, A's share. 

** 1 "800 " 300x.08= 24iB's " 

"1 "400 »* 400x.08= 82, O's " 

Or, we may reason thus: since the sum invested Is $900, 
A's part of the investment is f^, which is equal to } ; 
B's " " isfJJ, " " }; 

Cs " " iflttt, " « ♦; 

A must therefore receive { of $72 (the gain) =$16 
B " " } of 72 " = 24 , 

" " Jof 72 " = 32 

'Proof. — ^The whole gain is . . . $72. (Ax. 11.) 

298» When two or more individuals associate themselves 
together for the purpose of carrying on a joint business, the 
union is caHled & partnenhip or copartnenhip. 

0»«. Tbe prooeas by which wmmpiwi like the taaft oneueeomiiMNily iolTed,li 
celled Portnertkip^ or FeUvwsUp. 

77. A and B entered into partnership ; A furnished $400, 
and B $600 ; they gained $300 : how much was each man^s 
share of the gain ? 

78. A, B, and hired a farm together, for which they paid 
$176 rent ; A advanced $76 ; B, $60 : and 0, $40. They raised 
260 bushels of wheat: what was each man^s share? 

79. A, B, and together spent $1000 in lottery tickets. A 
put in $400 ; B, $260 ; and 0, $360 ; they drew a prize of $1600 : 
how much was each man^s share ? 

80. A, B, 0, and D fitted out a whale ship ; A advanced 
$10000; B, $12000; 0, $16000; and D, $8000; the ship 
brought home 8000 bbls. of oil: what was each man's share t 
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81. A, B, and fonned a partnerehip; A famished $900; 
B, $1500; and G, $1200; they lost $1260: what was each 
man^s share of the loss ? 

82. X, Y, and Z entered into a joint speculation, on a capi^ 
tal of $20000, of which X furnished $5000 ; Y, $7000; and Z 
the balance ; their net profits were $5000 per annntu : what 
was the share of each ? 

88. A bankrupt owes one of his creditors $300 ; another 

$1^00; and a third $500; his property amounts to $800 : how 

mach can he pay on a dollar; and how much will each of his 

creditors receive? 

JtTote.— The ■olution of this example is the tame in principle m that of 
example seyenty-sixth. 

299* A hanhrupt is a person who is insolvent, or unable to 
pay his just debts. 

Obs. Examples like the preceding one are sometimes arranged under a nile 
called Bankruptcy. 

84. A ^bankrupt owes $2000^ and his property is appraised 
at $1600 : how much can he pay on a dollar? 

85. A man failing in business, owes A $156.45; B $256.40; 
and C $360.40 ; and his effects are valued at $317 : how much 
will each man receive ? 

86. The whole effects of a man failing in business amounted 
to $3560, he owed $35600 : how much can he pay on a dollar ; 
and how much will B receive, who has a claim on him of 
(5000? 

87. A man died insolvent, owing $55646 ; and his property 
was sold at auction for $2350 : how much will his estate pay 
on a dollar ? 

88. How much can a bankrupt, who has $6540 real estate, 
and owes $5^000, pay on a dollar ? 

300« It often happens in storms and other casnalties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice their ship and crew. In such 
eases, the law requires that the loss shall be divided among 
the owners jof the vessel and cargo, in proportion to the amount 
of each one's property at stake. 

The process of findings each man's loss, in such instanoes, is 
called General Atertige. 



t78 AjTALTsm. [Skct.XL 

Obs. The operation is the mne at that in aolTiny qmeationa in bankniptej 
and partuership. 

89. A, B, and C freighted a sloop with floor from New York 
to Boston; A had on board 600 barrels; B, 400; and C, 200. 
On her passage 200 barrels were thrown overboard in a gale, 
and the loss was shared among the owners according to the 

^qnantitj of floor each had on board : what was the loss of 
each? 

90. A Liverpool packet being in distress, the master threw 
goods overboard to the amount of $10000. The whole cargo 
was valued at $72000, and the ship at $28000 : what per ceut. 
loss was the general average ; and how aaoch was A's loss, 
who had goods aboard to the auioant of $15000 ? 

01. A coasting vessel being overtaken in a gale, the master 
was 'obliged to throw overboard part of his cargo, valued at 
$15500. The whole cargo was worth $85265, and the vessd 
$17000: what per cent, was the general average; and what 
was the loss of the master, who owned j of the vessel ? 

92. A farmer mixed 15 bushels of oats worth 2 shillings per 
bushel, with 5 bushels of corn worth 4 shillings per bushel, 
what is the mixture wortli per bushel ? 

Solution, — 15 bn. at 2s.=30s., value of oats. 
6 bo. at 4s.=20s., value of corn. 
20 bu. mixed 50s., valae of whole miztnre. 
Now, if 20 bu. mixtore are worth 60s., 1 bn. is worth -j^ of 
60s., which is 2Js., the answer required. 

Pboof. — 20 bu. X 2|s.=60s. the value of the whole mixtiir«L 

93. A miller has a quantity of rye worth 6s. per boshel, and 
wheat worth 9s. per bushel ; he wishes to make a mixture of 
them which shall be worth 8s. per bushel: what part of each 
must the mixture contain? 

Analysis. — The difference in their prices per bushel is 3s.; 
hence, the difference in the price of 1 third of a bushel of each 
is Is. Now, if 1 third of a bushel is taken from a bushel of 
rye, the remaining 2 thirds will be worth 4s. ; and if 1 thu^ 
of a bushel of wheat, which is worth 3s., be added to the rye, 
the mixture will be worth 7s. Again, if | of a bushel is taken 
from a bushel of rye, the remaining third will be worth 28, 
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and if f of a bushel of wheat, which is worth 69., be added to 
the rye, the mixture will be worth 8s. ; therefore 5 of a bushel 
of rye added to § of wheat, will make a mixture of 1 bushel, 
which is worth 8 shillings ; consequently the mixture must be 
I rye and f wheat ; or 1 part rye to 2 parts wheat. 

Peoop. — Since 1 bushel of rye is worth 6s., J bu. is worth | 
of 6s., or 2s. ; and as 1 bn. of wheat is worth 9s., § bu. is worth 
I of 9s., or 6s. ; and 63.+2s.=8s. 

Obs. If we make the difference between the leaa price and the price of the mix- 
tare, the oumerator, and ihe difference between the prices of the commodities to 
be mixed, the denominator, the fraction will express the pari to be tulLen of the 
higher priced article ; and if we place the difft;rence between the higher price 
and the price of the mixture over tho same denominator, the fraction will ex- 
press the part to be taken of the lower priced article. 

94. A goldsmith has a quantity of gold 16 carats fine^and 
another quantity 22 carats tine ; he wishes to inake a mixture 
20 carats fine: what part of each will the mixture contain? 
Am. I of 16 carats fine, and | of 22 carats fine. 

301 • Examples requiring a mixture of commodities of dif- 
ferent values, like the last three, are commonly arranged under 
the rule of Alligation, 

Obj9. Alligation ia usnally divided into medial and alternate. The 9*2d exam- 
ple la an instance of Medial AlliguLion; the 03d and 94th are instaticea of Alter* 
nate Alligation. Questions in the latter very seldom occur in practical life. 

96. A grocer mixes 50 pounds of tea worth 4 shillings a 
pound, with 100 lbs. wqrth 7s. a pound, what is a pound of 
the mixture worth ? 

96. A milk- man mi^ed 80 quarts of water with 120 quarts 
of milk, worth 5 cents per quai't: what 19 a quart of the mix- 
ture worth ? 

97. A farmer made a mixture of provender containing 30 
bushels of oats, worth 25 cents per bushel; 10 bushels of peas, 
worth 75 cents per bushel, and 15 bushels of corn, worth 50 
cents per bushel ; what is the value of the whole mixture ; and 
what is it worth per bushel ? 

98. An oil-dealer mixed 60 gallons of whale oil, worth 31| 
cents per gallon, with 85 gallons of sperm oil, worth 90 cents 
per gallon : what is the mixture worth per gallon? 

99. A grocer had three kinds of sugwt^'^wNXi^^^sVssSi 
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cents per ponnd ; he mixed 112 lbs. of the first, 150 lbs. of the 
second, and 175 of the third together : what was the mixture 
worth per pound ? 

100. A goldsmith melted 10 oz. of gold 20 carats fine, with 

8 oz. 22 carats fine, and 4 oz. of alloy : how many carats fine 
was the mixture ? 

101. If 4 men reap 12 acres in 2 days, how long will it take 

9 men to reap 86 acres 1 

Analysis, — If 4 men can reap 12 acres in 2 days, 1 man can 

reap ^ of 12 acres in the same time ; and | of 12 acres is 8 

acres. But if 1 man can reap 8 acres in 2 days, in 1 day he 

can reap j of 8 acres, and ^ of 8 is 1^ acre. Again, if 1 j acre 

requires a man 1 day, 86 acres will require him as many days 

as 1^ is contained times in 86 ; and 36-f-l|=24 days. Now 

if 1 man can reap the given field in 24 days, 9 men will reap 

it in ^ of the time ; and 24-^9=21 . 

Ans, 9 men can reap 86 acres in 2f days. 

Obs. This and similar examples are usually placed under Compound Propo^ 
tiOD, or *^ Double Rule of Three.*' 

102. If 7 men can reap 42 acres in 6 days, how many men 
will it take to reap 100 acres in 5 days ? 

108. If 14 men can build 84 rods of wall in 8 days, how long 
will it take 20 men to build 800 rods ? 

104. If 1000 barrels of provisions will support a garrison of 
75 men for 8 months, how long will 8000 barrels support a 
garrison of 800 ? 

105. If a man travels 820 miles in 10 days, traveling 8 hours 
per day, how far can he go in 15 days, traveling 12 hoars per day? 

106. If 24 horses eat 126 bushels of oats in 86 days, how 
many bushels will 82 horses eat in 48 days ? 

107. A lad returning from market being asked how many 
peaches he had in his basket, replied that |, |, and { of them 
made 52 : how many peaches had he? 

Analysts.—The sum of |, J, and |=|f . (Art. 127.) The 
question then resolves itself into this : 52 is |f of what num- 
ber? Now if 52 is ||, ^ is -^^ of 52, which is 4; and f| is 
4x12=48. uItm. 48 peaches. 

Proof.— i of 48 is 24; J is 16 ; and J is 12. Now, 24+16 
+12=52. 



Art. 802.] AirALTsn. 381 

M2« This and similar examples are oommoiily placed under 
the Bole of Position. 
Obi. The shortest aad eaAieet method of solTing them is by Andtftit, 

108. A farmer lost \ of his sheep hy sickness; \ were 
destroyed by wolves ; and he had 72 sheep left : how many 
had he at firet? 

109. A person having spent | and \ of his money, finds he 
has $48 left : what had he at first f 

110. After a battle a General fbnnd that \ of his army had 
been taken prisoners, \ were killed, ^ had deserted, and he had 
900 left : how many had he at the commencement of tlie action ? 

111. What n amber is that \ and \ of which is 84? 

112. What number is that \ and \ of which being added to 
Itself, the snm will be 110? 

113. A certain post stands,^ in the mnd, i in the water, and 
10 feet above the water : how long was the post ? 

114. Suppose I pay $85 for | of an acre of land: what is 
that per acre ? 

115. A man paid $2700 for ^ of a vessel : what is the whole 
vessel worth ? 

116. A gentleman spent \ oif his life in Boston, | of it in 
Kew York, and the rest of it, which was 30 years, in Phila- 
delphia : how old was he ? 

117. What number is that } of which exceeds f of it by 10? 

118. In a certain school \ of the scholars were studying 
aritlimetic, | algebra, ^ geometry, and the remainder, which 
was 18, were studying grammar : how many scholars wero 
there in the school? 

119. A owns \ and B ^ of a ship; A^s part is worth $650 
more than B^s : what is the value of the ship ? 

120. In a certain orchard \ are apple trees, ^ peach trees, \ 
plumb trees, and the remaining 15 were cherry trees: how 
many trees did the orchard contain ? 

121. What will 567 yds. of sarcenet cost, at 33 J cts. per yard ? 

Analysis. — ^The price 33^ cents is an aliquot part Operation. 
of $1, viz : J of a dollar. Now if the price were 8)567 
$1 per yard, it is plain that the cost of the whole $189 Ans. 
would be as many dollars as there are yards. 
But the price per yard is ^ of a dollar ; conaec^^vsAL^ ^^ 
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of the whole must be 1 third as many dollan as there are 
yards. And | of 567 is 189. Therefore 667 yards of earoenet, 
at 33^ cents per yard, will cost $189. 

122. What cost 680 tons of chalk, at 10 shillings sterling 
per ton t 

Sugge$tum. — ^The price 10s. is an aliquot part of £1, (SOs.) 
and is equal to JBV sterling. Therefore the cost will be 1 half 
as many pounds sterling as there are tons of chalk. 

303* The method of solving questions by aliquot part*^ is 
often culled Practice^ from the circumstance that business mea 
practice it. 

The term practice^ however, conyeys no idea of the nature 
of the oijeratiou, nor of the principUa upon which it is based, 
and is falling into disuse. 

Ob«. ir tlM price ilwlf fi Dot an aUqnot part of $1, or XI, Ice., it may be dl- 
Ti<iMi into aliquot parte of f i, or j£J, or into auch parta aa are aliquot 
parte of each uther. Thus, 87^ cte. is nut an aliquot part of fl, but 87^ cta.s 
5U ^25 -I- 12i eta. Now 50 cU.=$i^ ; 25 cta.=$} ; aod 13^ cl8.=f }. Or thua : 50 
Cl«.asf|^ 25 6te.=| ofSO cbs and 13| eta.=| of 25 eta. 

Abte.— For Tablea of aliquot parta of $1, j£i, la^ lus., aee p. 149. 

Aliquot parta of Federal Money, 

123. What will 968 bushels of com cost, at 62| cents per 
bushel? 

Analysis. — 621 cents=50+12i cents; but 50cts.=$}, and 
12} cenU=$S. Kow if the price were $1 per bushel, the cost 
would be $968. Hence, 

At 50 cts., the cost would be | of $968, which is $484 
At 12} cts.^ " " I of $968, " 121 

Therefore, at 50+121 (»ts., the cost must be $605 

124. What will 1268 baskets of peaches cost, at 25 cents 4 
basket? 

125. What is the cost of 480yd8. of ribbon, at 6} cts. per yard I 

126. What cost 750 bushels of potatoes, at 33} cents per 
bushel? 

127. What cost 860 barrels of cider, at 66| cents per barrel f 

128. What cost 1564 Grammars, at 37} cents apiece? 

129. What cost 1875 Histories, at 65 cents apiece ? 
A30. What cost 2160 Qeogcaphi^ at 84 cents apieoe t 
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Aliquot parts of Sterling Money, 

131. What cost 720 bushels of corn, at 2 shillingB and 6 
pence per bnshel ? 

Sugg^tion,— ^23. 6d.=£J ; and 720 x |=£90. Am. 

132. At 10s. 6d. per barrel, what will 360 barrels of mack- 
erel come to ? 

133. At 17s. 6d. apiece, what will 640 hats come to ? 
134:. What cost 33750 sheep, at 6s. 8d. apiece ? 

Aliqtutt parts of New York currency, 

303«a. ^N'ot withstanding the law requires accounts to be 
kept in Federal Money y a large amount of retail business is 
still done in the denominations of tlie old State currencies. 

135. What will 766 Arithmetics cost, at 4s. apiece? 

Obs. In N. Y. currency 8s. make $1 ; therefore 44.=$]^. ^na. $383. 
The auswers to the foilowing exainj>le«, iu which the prices ofe given in N. Y* 
and N. £. currencies, are required iu FederiU Money. 

136. What cost 1360 knives, at 29. 8d. apiece 1 

137. Wliat cost 1760 brooms, at Is. apiece ? 

138. At 2s. apiece, what will 963 melons cost ? 

139. At 3s. a pair, what will SiS pair of gloves come to? 

140. At 5s. 4(1. a yard, what cost 1875 yards of balzorine? 

141. At 6s. a pair, what will 2163 pair of slippers cost? 

142. At 4s. 6d. a bushel, what cost 1942 bu. of wheat? 

143. At Is. 4d. apiece, what will 1673 inkstands cost? 

144. At 5s. 3d. apiece, what will 1386 brushes cost 1 

145. What cost i068 caps, at ^s. 6d. apiece? 

146. What cost 2960 lbs. of flax, at 2s. 8d. per pound? 

Aliquot parts of New England Currency, 

147. What cost 861 pails, at 2s. apiece? 

Obs. In N. E. cur. 6s. make 91} tberefure 2d.=9^. Atm, SSSH. 

148. What cost 840 chairs, at 3s. apiece ? 

149. What cost 1360 melons, at Is. 6d. apiece? 

150. At 4s. a bushel, what will 1124 bu. of apples cost? 

151. At 4s. 6d. apieoe, what will 972 thermometers cost 

152. Atds. 8d. a pair, what coat ISt^ ^dSi ol i^^m^\ 
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M4» Id the preeeding examples, the quantity is a timph 
number, and the price is an aliquot part^ or is easily separated 
into aliquot parts. But questions iu which the quantity^ and 
those in whicli the price and quantity both are compound 
numbers, may also be solved by aliquot parts. 

153. Cost 8 cwt. 2 qrs. 15 lbs. venison, at £2, 5s. 6d. per cwt I 

£2, 68. 6d., price of 1 cwt. 
8 

" " 8 cwt. 

" "2 qrs. 

" " 10 1bs.=4of2qni. 

" " 5 1bs.=|ofl01b8. 
2n«. £19, 13a.6/,d. 

154. Cost 8 cwt. 2 qrs. 12J lbs. raisins, at $12.40 per cwt ! 

155. Cost 9 cwt. 1 qr. 10 lbs. cheese, at $10.60 per cwt. ? 

156. Cost 12 cwt. 3 qrs. 5 lbs. sugar, at $9,356 per cwt. ? 

157. Cost 21 cwt. 1 qr. 10 lbs. tobacco, at $1T.20 per cwt.? 

158. Cost 35 cwt. 2 qrs. 20 lbs. honey, at $21.84 per cwt. t 

159. Cost 43 tons, 4 cwt. 1 qr. coal, at $6.25 per ton ? 

160. Cost 52 tons, 5 cwt. 2 qrs. hay, at $17.30 per ton ? 

161. Cost 260 tons, 2 cwt. 1 qr. iron, at 45.60 per ton ? 

162. Cost 45 yds. 2 qrs. 1 na. satin, at $t.34 per yard ! 

163. Cost 84 yds. 1 qr. 2 na. cloth, at 7.90 per yard ? 

164. Cost 45 acres, 2 B. 20 rods land, at $24.20 per acre ? 

165. Cost 63 acres, 1 H. 10 rods land, at $43.64 per acre? 

166. Amount of wages for 5 yrs. 6 m. 10 d., at $384 a yr.? 

167. Amount of salary for 16 yrs. 4 m. 15 d., at $1872 a yr.f 

168. Bent of a house 6 yrs. 3 m. 5 d., a^ $864 a year? 

169. Cost 64 cwt. 1 qr. 10 lbs. of rice, at £2, 6s. 4d. per cwt. ? 

170. Cost 94 cwt. 2 qrs. 5 lbs. figs, at ^3, l7s. 3d. per cwt. ? 

171. Cost 17 tons, 5 cwt. 2 qre. wool, at £6, 16s. 7d. per ton ? 

172. Cost 35 hhds. 9 gals. 2 qts. wine, at £16, 8s. 3d. per hhd.? 

173. Cost 87 Iihds. 7 gals. 1 qt. oil, at £17, 9s. 7d. per hhd.? 

174. Cost 139 yds. 2 qrs. 1 na. cloth, at 19s. 5^d. per yard? 

175. Cost 295 bu. 2 pks. 4 qts. wheat, at $1.18 J per bo.? 

176. Cost 166 A. 2 B. 10 r. land, at $76.37J per acre ? 

177. Cost 5268 quills, at 6} cents per dozen ? 

178. Cost 15268 oranges, at $8} per hundred? 

179. Cost 25570 cucuttkb^ra^ at $12^ per thoasand f 
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SECTION XII. 

RATIO AND PROPORTION. 

Art. 305» Ratio u that relation between two numben which 
is expressed by the guoxisirr of the one divided by the other. 
Tims, the ratio of 6 to 2 is 6-7-2, or 8 ; for 3 is the quotient of 
6 divided by 2. 

306t The two given nmnbers thns compared, when spoken 
of together, are called a couplet ; when spoken of separately, 
they are called the terms of the ratio. 

The Jlrst term is the antecedent ; and the last^ the eon- 
sequent, 

M7« Ratio is expressed in two ways : 

Mrst^ in the form of a fraction, making the antecedent the 
numerator^ and the consequent the denominator. Thns, the 
ratio of 8 to 4 is written | ; the ratio of 12 to 8, •^^, &c. 

JSicondy by placing two points or a colon ( : ) between the 
numbers compared. Thus, the ratio of 8 to 4, is written 8:4; 
the ratio of 12 to 8, 12 : 8, &c. 

Ob«. 1. The expreiBBioos |, and 8 : 4 are equivalentto each other, and one may 
be exchanged for the other at pleasure. 

S. The English mathematicians put the antecedent for the numerator and the 
eoDsequent for the denominator, as above; but the Freoch put the consequent 
for the numerator and the antecedent for the denominator. The English method 
appears to be equally simple, and is claimed to be the most in accordance with 
reason. 

3. In order that concrete numbers may have a ratio to each other, they must 
necessarily express objects so far of the same nature that one can be properly 
said to be equal Xo, or ffreater, or lesa than the other. (Art. 80.2.) Thus a foot 
has a ratio to a yard ; for one is three timet as long as the other ; but a foot has 
not properly a ratio to an hour, fur one cannot be said to be longer or shorter 
than the other. 



QoKST.— 305. V^hat Is ratio? 306. What are the two given numbers called 
when spoken of together 1 What, when spoken of separately? 307. In how 
many ways is ratio expressed 1 What is the first 1 The second 1 Obe. Which 
of the terms do English mathematicians put for the numerator? Which do '' 
French 1 In order. that concrete nombem may have a ratio to each other, « 
kind of objects must they express 1 
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M8« A direct ratio is that which arises from dividing the 
antecedent by the conseqaent^ as in Art. 305. 

309« An inverse or reciprocal ratio, is the ratio of the re- 
ciprocals of two numbers. (Art. 89. Def. 9.) Thns, the 
direct ratio of 9 to 8, is 9 : 3, or } ; the reciprocal ratio is J : i, 
or J-s- J=;;:J ; (Art. 139 ;) that is, the consequent' 3, is divided 
by the antecedent 9. 

JVtfte.— The tenn inverae^ lignifles inverted. Beoce^ 
A reciprocal ratio is expressed hy inverting the fraction vthieh 
expresses the direct ratio ; or when the notation is hy points^ hy m- 
verting the order of the terms. Thus, 8 is to 4, inversely, as 4 to 8. 

S09«a. A simple ratio is a ratio which has hut one antece- 
dent and one consequent^ and may be either direct or inverse; 
as 9 : 8, «r J : f 

310* A compound ratio is the ratio of the products of the 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of 9 : 8 is 8 ; 

And " "of 8: 4 is 2 ; 

The TdtAO compoanded of these is 72 : 12 = 6. 

Ob«. 1. A oomptiand ratio is of the tame nature as any other nUo. The tent 
ratiii is u-ed lu denote the origiu of the ratio in parsicular cases. 
2. A compuuud ratio is equul to the product of the simple latioa. 

Ex. 1. Wliat is the ratio of 14 to 7 ? Ans. 2. 

2. What is the ratio of 3 to 7 ? Ans. f . 

3. What is the ratio of 10 to 2 1 16 to 47 18 to 9 ? 24 to 
8? 80to6? 25to5? 27to9? 40to8? 56to7? 84 to 121 

4. What is the ratio of 9 to 13 ? 10 to 17 ? 21 to 43 ? 
Required the ratio of the following numbers: 

6. 63 to 7 11. 11 to 55 17. 15 lbs. to 8 lbs. 

6. 90 to 15 12. 12 to 84 18. 21 lbs. to 7 lbs. 

7. 120 to 12 13. 15 to 105 19. 35 bu. to 5 bu. 

8. 117 to 13 14. 21 to 168 20. 84 yds. to 12 yds. 
. 9. 168 to 24 15. 33 to 132 21. 96 gals, to 24 gala. 
10. 266 to 38 16. 46 to 1S4 22. 75s. to 15s. 

QrisT.— 306. What is a direct ratio 1 309. What is an inveree or reeipro«W 
ratio? How is a r«^ procnl ratio exp'P^aed by a fraction? How hj points-f 
KXU. WiiHt U I t>iRiple r»tHi ? H 10. What is a oompooud latio t Ofcc. DueL a 
[jAr in it:( aaiura 6uiii oUmc xaUoat 
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23. What is the ratio of £1 to lOs. f 

Jiote.—£l is 30b. The question then is simply this : wlUt Is the nUo of 90 
to 10s. 7 Jin».% 

24. What is the ratio of £2 to 5s. ? Of £3 to 12s. ? 

31 It From the definition of ratio and the mode of express- 
fng it in the form of a fntction, it is ohvioQs that the ratio of 
two numbers is the same as the f>altie of a fraction whose n«- 
merator and fl5ewomi?Mt^r are respectively equal to the anteee* 
dent and consequent of the given conplet; for, each is the quo^ 
tient of the numerator divided by the denominator. (Arts. 
110, 306.) 

Obs. From the principles of fmctions already established, we may, therefore^ 
deduce the follow ing general prine iplee respecting ratios. 

3I2« To multiply tTie antecedent of a couplet "by any num- 
5er, multiplies the ratio "by that number ; and to divide the ante^ 
dent, divides the ratio : for, multiplying the numerator, multi- 
plies the value of the fraction by that number, and dividing 
the numerator, divides the value. (Arts. Ill, 112.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16 x 2 ': 4 is 8, which equals 4x2; 

And the ratio of 16-f-2 : 4 is 2, " " 4-T-2. 

oldt To multiply the consequent of a couplet by any numiber^ 
divides the ratio by that number; anci to divide the consequent^ 
multiplies the ratio; for, multiplying the denominator, divider 
the yalue of the fraction by that number, and dividuig the de* 
nonunator, multiplies the value. (Arts. 113, 114.) 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16 : 4 X 2 is 2, which equals 4-1-2 ; 

And " 16 : 4-5-2 is 8, " " 4x2. 

31 4« To multiply or divide both tlie antecedent and conse^ 
quent of a couplet by the same number, does not alter tlie ratio ; 
for, multiplying or dividing both the numerator and denomi- 

QuBST.— 311. What is the ratio of two numbers equal to ? 312. What is the 
effect of multiplying the antecedent of a conplet by any number 1 Of diyidiiig 
the antecedent 1 How does this appear 1 313. What is the effect of multiply- 
ing the consequsnt by any number 1 Of dividing the consequent? VJh^* 
314. What is the efiect of multiplying anddlTlding both the antecedent and c 
■eqoent by the aame nmnberl . Why? 
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nator by the same number, does not alter the Talne of ti» 
fraction. (Art. 116.) 

Thus, the ratio of 12 : 4 is 8 ; 

The " 12x2: 4x2 is 8; 

And «' 12-^2 : 4-i-2 is 8. 

815i If the two nnmbers compared are 0^[ual^ the ratio to t 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6 X 2 : 12 is 1 ; for the valae of |}=1. (Arts. 117, 121.) 

816» If the antecedent of a couplet is grealsr than the con- 
sequent, the ratio is greater than a unit^ and is called a ratio 
qf greater inequality. Thus, the ratio of 12 : 4 is 8 ; for the 
Talue of y =8. (Art. 117.) 

317* If the antecedent is lose than the consequent, the ratio 
is Use than a unit^ aud is called a ratio of leea inequality, 
Thns, the ratio of 8 : 6 is J, or J; for f =f (Art. 120.) 

Obi. 1. The tUrtet mtlo of two fractions which have a comroon mitiiMr«tor, !• tlM 
■ame as the reclprucal ratio of their denoininatcNrs. Thoa, the ratio of | : | 
to the same as | : J, or 8 : 4. 

S. The ratio of iwofraetion§ which hare a common denominator, is the larae 
aa the ratio of their numeratar§. Thua, the ratio of | : ^ la the same aa that of 
8 : 4, viz : 3. Hence, 

8l7«a. The ratio of any two fractions may be expressed in 
whole numbers, by reduciog them to a common denominator, 
and then using the numerators for the terms of the ratio. 
(Art. 814.) Thus, the ratio of ^ to ^ is the same as ^^ : |%, or 6 : 2. 

25. What is the direct ratio of 8 : 9, expressed in the lowest 
terms ? What the inverse ratio ? 

Ans. J ; and K *=«• (Arts. 808, 809.) 

26. What is the inverse ratio of 4 to 12 ? Of 6 to 18 1 Of 
9to24? Of21to25? Of40to56? 

27. What is the direct ratio of 15s. to £2 ? Of 18s. 6d. to 
£1 ? Of £2, IDs. to £3, 5s. ? 

28. What is the direct ratio of 6 inches to 8 feet ? 

29. What is the direct ratio of 15 oz. to 1 cwt. ? 



Quest.— 315. When the two numbers compared are equal, what is the laliof 
What is it called) 316. When the antecedent is greater than the conaeqaflDt» 
what Is the ratio 1 What Is It called 1 317. If the anteoedenl li leaa thao tto 
«MiieqiMDt» what ia the latlo? What iaU called 1 
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PROPORTION. 

tl8i PROPOBTioir 19 an equality ofratio9, Tfana^ Cbe t#o 
ratios 6 : 8 and 4 : 2 form a proportion ; for }=:}. 

Oat. The tennt of the tiro oooplets, or Um nnmbero of whlii Ite pio 
yirtfcin Is eompoted, m« called jn>«gwrej*M^. 

819* Proportion may be expressed in two ways. 

Fint^ by the sign of equality (=) placed between the two 
ratios. 

Second^ by four points or a double colon ( : : ) placed between 
the two ratios. Thus, each of the expressions, 12 : 6ss4 : 9, and 
12 : 6 : : 4 : 2, is a proportion, one being eqairalent to the other. 

0»B.Th« latter axpTMrioa to raad,**tlio rattooT U to S tqnals Um nito of 
4toVorBlnpl7,"]StotoO«i4totoS.** 

820f The nnmber of temu in a proportion mnst at least be 
Joury for the equality is between the ratios of ttoo eoupleti^ and 
each couplet mast have an antecedent and a consequent. 

There may, however, be a proportion formed from thr6$ 
numbers^ for one of the numbers may be repeated so as to form 
two terms. Thus, the numbers d, 4, and 2, are proportional ; 
for the ratio of 8 : 4=4 : 2. It will be seen that 4 is the con- 
sequent m the first couplet, and the antecedent in the last. It 
is therefore a mean proportional between 8 and 2. 

Obi. 1. Tn this eaae, the number repeated Is called the wUddU t§nmf or ««m 
pnportimud between the other two iiaint>er8. 

The tut term la called a third pruportlooal to tho other two Bumben. Thus 
I is a third pruportloBal to 8 and 4. 

S. Care must bl taken not to confound frvpartion with ratio. In a simple ratto 
there are but («• terms, an antecedent and a consequent; whereas In a propor> 
lion Uiere must at least be four terms ur two eompUtt. (Arts. 303, 318.) 

Again, one ratio may be greater or Uoa Uiaa another; the nUlo of 9 to 3 la 
graaler than the redo of 8 to 4« and leaa than 18 to 2. One froportiony on the 
other hand, cannot be greater or lete than another ; for efwalit^ doea not admit 
of degrees. 



QussT.— .118. What Is proportion 1 Obo. What are the nnmbersof which % 
proportion Is composed, called? 319. In how many ways Is proportion ex- 
pressed ? What Is the first 1 The second ? 320. How many terqis must theie 
. be In a proportion? Why? Can a proportion be formed of three numbers? 
Bowl Win there be four terms In it? 06«. What Is tha number repeated 
caned? What Is the last terra called in such a die? IVhat is the diflkmoM 
between proportion sad ratio? «^ . 



I 



821 • The^r<e and last terms of a proportion are called the 
extremes ; the other two, the means. 

Osa. jHtmo/ctf MM tenns are either the two anteoedanta, or the two oan8e<|iMrts. 
Analogous terms are the antecedent and coosequeut of Uie same couplet 

822t Direct proportion is an equality between two direct 
ratios, "flius, 12 : 4 : : 9 : 3 is a direct proportion. 

Ob8. In a direct proportion, the first term has the same ratio to the aecondy as 
liie third has to the foartb. 

823* Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thns, 8:4::}^:j^;or8isto4, 
reciprocally, as 3 is to 6. 

Obs. In a reGiprocal oir ioTerae proportion, the ftnt term has the same ratio to 
the aeooodf as the fourth has to tiie tbiid. 

324» if four numbers are proportymal^ t^ product of^kee^- 
tremes is equal to the product of the means. Thus, 8 : 4 : : 6 : S 
is a proportion: for |=|. (Art. 318.) 

Now 8x3=4x6. 

Again, 12 : 6 : : ^ : | is a proportion. (Art 823.) 

And 12xJ=6xJ. 

Obs. I. The troth of this proposition may also he illsstrated tbixe: 
The numbers 2 : 3 : : 6 : 9 aro obviunaiy proportional. (Art. 318.) 
For f=f. (Art. 120.) Now, 

Multiplying each ratio by 27, (the pioduct of the denominators^ 
2 X 27 6 X 27 
The proportion becomes — 3-=— «— (-^^ 284. Ax. 6.) 

Dividing both the nnmerator and the denominator of the first coi:p1et by 9; 
(Art. 1 16 ;) or canceling the denominator 3, and the same factor in 2? ; (Art. 136;) 
also canceling the 9, and the same factor in 27, we have 2 x 9=6 x 3. But 2 and 
6 are the extremes of the given proportion, and 3 and 6 are the means ; iieacef 
the product of the extremes 2 x 9=6 x 3, the product of the meoAs. 

2. Ckinversely, if the product of the extremes is equal to the product of tlia 
means, the four numbers are proportional ; and if the products are not equals tha 
numbers are not proportionaL 

823« Proportion is divided into Simple and Compound, 

' Quest.— 321. Which terms are the extremes? Which the neaMl Ob». What - 
are homologooe terms? Analogous terms 1 322. What is direct proponiou? 
Obs. In direct proportion whatratiohasthe first term to the second? 323. What 
is inverse proportion ? Obs. What ratio has theflrst term to the second in this 
ease ? XM. If four numbers are proportional, what fs the product of the ex- 
tremes equal to? Obs. If the product of the extremee is equal to the product of 
the means, what is tme of the four numbers ? If the products are not equal, wImI 
la true of the numbett? 38S. Into what ia proportion divided T 
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SIMPLE PROPORTION. 

826* Simple Proportion is an equality between two ample 
ratios. It may be either direct or inverse, (Art. 809.a.) 

If four numbers are in proportion, we have seen that the 
product of tlie extremes is equal to the product of the means. 

Bence, if the product of the means is divided by one of the 
extremes, the quotient will be the other extreme; and if the prO' 
diict of the extremes is divided by one of the means, the quo' 
tient will be the other m^ean. For, if the product of two factors 
is divided by one of them, the quotient will be the other fac- 
tor. (Art. 291.) 

Take tlie proportion 8 : 4 : : 6 : 8. 

Now the product 8 x 3-i-4=6, one of the means ; 

So the product 8 x 8-5-6=4, the other mean ; 

Again, the product 4 x 6-f-8=3, one of the extremes ; 

And the product 4 x 6-;-3=8, the other extreme. Henoe, 

S26«a. ffany three terms of a proportion are given, the fourth 
fnay he found by dividing the product of two of them by the other 
term, 

Obs. Simple ProportioD U often called the Ride of Three^ fh>m the circum- 
■tance that three terios are given lu find a fourih. In the older arithmetics, it ig 
^ao called the Ootden Rule. But the fact that these names cunvey no idea of 
the nature or object of tlie rule, seems to be a atrong ol^l^^^^iou to their use, not to 
■ay a sufScientrBasou fur discardiug them. 

Ex. 1. U the first three terms of a proportion are 4, 6, 8, 
t?hat is the fourth term ? 

Suggestion. — Since 6 and 8 are Operation, 

{be two means, we divide their pro- 4 : 6 : : 8 : to 4th term, 
duct by 4, which is one of the ex- ' _8 
tremes, and the quotient is the 4)48 
other extreme or 4th term. 12 An$, 

Peoof.— 4 X 12=6 X 8. (Art. 324. Obs. 2.) 



QrxsT.— 3^26. What is simple proportion 1 If the product of the menn« is di- 
Tided by one of.the extremes* what wilt the quotifut be? If the product of the 
extreme:} is divided by one of the mfana, what will the quotient be ? 3S6.a. When' 
tbree terms of a proportion are given, huw is the fourth found 1 Ob*. What is' 
Ample proportion often called? 
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S. Ifl2bblf.orfloiiroo6tf73,wliatwffl41>bls.eo8t,atthe 
•ame rate ? 

Suffgeitian.'^lt is evident 13 bbk. baTe the aaine ratio to 
i bblsw, as the oost of 12 bbls. ($72) has to the cost of 4 bbk, 
which is required. That is, 

12 bbls. :4 bbls. : : $72 : to oost of 4 bhia. 

4 



Om^I. It wm to nottcadthiawB placed the sItwi ■■■In of ACaffcrfti 
third ttrm. This we did beceute the answer required ie doHarai 

S. We placed i)M»maUer of the other two nambers fur Ibe 9e€amd lenB, aad Ite 
Urger for Ibe jEr«f , because 12 bbls. will cost more ttaan 4 bbla. ; a%d ihen&M 
Um «uuw0r must be amaller tbaii the third tenn. 

S27« From the preceding iDostrations and principles^ v« 
deduce the following general 

BULE FOR SIMPLB PROPORTION. 

I. Place that number for the third term^ which itofths msm 
hind as the answer required. 

II. Thent if by the nature of the question the answer mvMt li 
greater than the third term^ place the greater of the other two 
nuinbersfor the second term ; Imf if it is to be less^ place the lest 
of the other two numbers for me second term^ andtke other for 
thefirsU 

HI. Mnallg, multiplying the second and third terms together^ 
divide the product by the first^ and the quotient wiU be the an' 
swer in the same denomination as the third term. 

Pboof. — Multiply the first term and the answer together^ and 
if the product is equal to the product of the second and third 
termSj the work is right (Art. 324.) 

Osf. 1. If the Snt and second terms are eompvund immben, they most ko 
rsduoed to the lowest dewminatum mentioned in eitAer. 



QuasT.— 337. In arranging the terms in simple proportion, which namber do 
jon plnce for the third term? How arrange the other two nambera? Having 
stated the question, how is the answer found ? Of what denom»iatia» is the an* 
■werf How is simple proportion proved 1 Oi$, If the first and soeond t 
Motain diftitot denomi n ation^ how proeyedf 
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When the third term eontains iiffermt denominaUons, it mui aleo beredaeed 
to the lowest denomiiiaiion inenlioiied in it. 

3. The process of arranging the terms of a question for aolntion, or putting it 
foto the form of a prnportion^ is called atnting the question, 

3. After iiulving the following examples by prpporiion. it will be an excelleiit 
exercise for the pupil to solve them by anaijfgit^ ( Art.4i96.) 

DemonitrattM,—!, The rea»on for placing that number, which is the sanw 
kind HS the answer, for the third term, instead of the second, Is twofold : 

Firsts this ii»mfrer,in many cases, has no ratio to the >!r»t term ; eonsequentlfi 
U is absurd to place it fur the aeeond term. (Art. 307. Obfl. 3.) 

Srcondy this arrangement of the terms of a proportion, avoids tbe necessity of 
what is called the Rule of Three Inverse: 

-3. 'I'he reason for placing the greater of the other two numbers for the second 
term, when the answer is greater tlian the third term, srises from the fact, 
that the first term of a proportion has the same ratio to the second^ which the 
third has to the fourth' or answer; cftnsequeiitly, if the answer is greater Ihaa 
Ute third term, the second terra roust l>e greater than ihe first ; and if the answer 
is less than the third tertn, the second muit be less than the llrst. 

3. lliureadoft that dividing the ^0i/Met of the second and third terms by the 
flrsfjgives the answer^ is because the product of the means is equal to the pro- 
duct of the extremes ; and if the product uf two numbers is divided by one of tiie 
numbers, the quotient will be the other number. (Arts. 39 1, 324.) 

8. If 6 men dig a cellar in 12 days, how many men will it 
take to dig it in 4 days ? 

Stiggestian, — Since it will require Statement 

more men to dig the cellar in 4 days 4 d. : 12 d. : : 6 m. : AnB. 
than it will to dig it in 12 days, we _£ 

put the larger numher of days for 4)72 

the second term, and the smaller Ana, 18 men. 
for the first term. 

4. If 6 yards of hroaddoth cost 30 dollars, how much win 
20 yards cost? 

5. If 8 bbls. of flour cost $40, what will 15 bbls. cost? 

6. If 16 lbs. of tea cost $12, what will 41 lbs. cost? 

7. If 12 acres of land produce 240 bushels of wheat, how 
much will 57 acres produce ? 

8. If a man can travel 400 miles in 15 days, libw far can he 
travel in 9 days ? 



QuKST.^When the third term contains different denominations, what is to be 
d»ne ? What is meant by stating the question ? Dent. Why place that nutnlier 
for the third term which is the same Icind as the answer f Why place thegreaimr 
Q^ the other two numbers for the secund term, when the answer is greater tr 
tbe thiid term 1 How does it oppear that dividing the product of the seci 
Bod'ftriid terms by the first will give the answer ? 
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SIMPLE PROPORTION BY CANCELLATION". 

9. If G3 barrels of beef cost $504, w]iat will 7 barrels cost? 

Sugge8tion.^E^y\ng stated the ques- »>bto. bbia. doito, 
tion, we cancel the factor 7, which is $$ l t i : 604 : Ana. 
comniou to the Jirst and second terins^ 9 » 1 
iheii proceed as before. 504 -r 9 =$5 6. Ans. 

Proof.— ^$ :t^:HA: $^. Hence, 

328t Wlien the first term has factors common to either of 
the other two terms. 

Cancel the factors which are common^ then proceed according 
to the rale above, (Arts. 92. 136.) 

Proof. — Place the answer for the fourth term^ then cancel aU 
the factors common both to the means and e^emes^ and if the 
work is righty none will be hft, 

Ob«. 1. The question should be ataUi^ before tawMng ihe eommon factors. 
2. When ihe lertns are of different denoniiiiulioas, ihe reduotlou of them maj 
lometitQbs be sliorteaed by ciucel lotion. 

• 10. If 12 yds. of lace cost £l, what will 1 qr. of a yard costt 

Suggestion. — Mul- yds. qr. £. 
tiplythe>«Uermby 1^X4 : 1 : : lX20x 12 : Ans. 
4 to reduce it to quar- 
ters, and the third Then 5l^^2<i^=6 pence. Am. 
term by 20 and 12, ItX^ 
to reduce it to pence. 

Proof.-^;Sx< : 1 : : 1 X Wx^^ : ^ 

11. If 6 men can build a wall in 3'6 days, how long will it 
take 18 men to build it? 

12. If 10 quintals of fish cost $35, how much will 17 quin- 
tals cost ? 

13. If a ship has water sufficient to last a crew of 25 men 
for 8 months, how long will it last 15 men ? 

14. If 12 lbs. sugar cost $1, how much will 84 lbs. cost ? 

QuBST.— 398. When the first term has factors oommoti to either of the other 
lire termiy how may the operaUoa be sho r tened 1 How ivove simple ftropor* 
llou i»y ettOMllHUnnT 



15. If 15 lbs. lard cost $1.15, how mUcb will 80 lbs. oost? 

16. If I of an acre of land cost £f, how mnch will } of an 
'acre cost? 

OperatioTi, 

Suggestion,— 8t&te the question as in Acre. Acre. £. 

whole numbers, then inverting the first 6 , 7 , . 3 . . 

term, which is a divisor, cancel the 8 ' 8 ' 7 * 

factors common to the numerators and $ •)[ 3__x»3 ^ 

denominators, and the result £|, is the 5 S ?"~ 5 **** 
answer required. 



Sometimes it may be more convenient Or thus, 5 

to arrange the terms of the fractions on $ 

each side of a perpendicular line, as in Jt 

division of fractions. ^J^" 
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17. If 4 of a hogshead of molasses cost $28, how much will 
16 hogsheads cost? 

18. K 2} yds. of broadcloth cost $18, what will 27 yds. cost t 

19. If 6 acres and 40 rods of land cost $125, how much will 
25 acres and 120 rods cost ? 

20. If 15 yds. of silk cost £4, 10s., what will 75 yds. cost ? 

21. If a railroad car goes 35 m. in 1 hr. 45 min., how far 
will it go in 3 days ? 

22. If ^ lbs. of chocolate cost 9s., what will 22| lbs. cost? 

23. If 35| lbs. of butter cost $4, what will 15} lbs. cost? 

24. If 84 lbs. of cheese cost $5g, what will 60 lbs. cost ? 

25. If J of a ship is worth $6000, how much Is y^ o^ ^^^ 
worth? 

26. If 4i bu. of wheat make 1 barrel of flour, how many 
barrels will 84 bu. make ? 

27. If the interest of $1500 for 12 mo. is $90, what will be 
the interest of the same sum for 8 mo. ? 

28. If a tree 20 ft. high, casts a shadow 30 ft. long, how long 
will be the shadow of a tree 50 ft. high ? 

29. How long will it take a steamship to sail round the 
globe, allowing it to be 25000 miles in circumference, if she 
Bails at the rate of 3000 miles in 12 days ? 

$0. How many acres of land can a man buy for $840, if h( 
pays at the rate of $56 for every 7 acres ? 
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81. How much will 85 cwt. of iron cost, at the rate of $91 
for 18 cwt. ! . 

82. At the rate of $45 for 6 cwt. of heef, how much can be 
bought for $980 ? 

88. If 9 onnces of silver will make 4 tea spoons, how many 
spoons will 25 pounds of silver make ? 

84. If 15 tons of wool are worth $90000, how much are 5 
cwt. worth ? 

85. If 5 J yds. of cloth are worth $27J, how much are 60J 
yards worth ? ' 

86. If 60 men can build a house in 90^ days, how long will 
it take 15 men to boild it ? 

87. A bankrupt owes $25000, and his property is worth 
$20000 : how much can he pay on a dollar ? 

88. At 7s. 6d. per week, how long can a man board for 
£24, 10s. ? 

89. What cost 94 tons of coal, if 141 tons cost £85 ? 

40. What cost 291 yds. of cambric, if 13 yds. cost £d, 
6s.8id.? 

41. What cost 8 lbs. of raisins, at £6, 7s. 6d. per 100 lbs.t 

42. If 20 sheep cost £87, 12is., what will 311 cost? 

* 43. At 78. 6d. per ounce, what is the value of a silver pitcher 
weighing 9 oz. 13 pwt. 8 grs. ? 

44. If 405 yards of linen cost £69, 7s. 6d., What will 24S 
yards cost? 

45. If A can saw a cord of wood in 6 hours, and B in 9 
hours, how long will it take both together to saw a cord ? 

46. A cistei-n has 3 cocks, the first of which will empty it 
In 10 min. ; the second, in 15 min. ; and tlie third, in 30 mia.: 
how long will it take all of them together to empty it ? 

47. A man and a boy together can mow an acre of grass in 
4 hours ; the man can mow it alone in 6 hours : how long 
will it take the boy to mow it ? 

4». If 265.6 yards of cloth cost £673, iSs, 6|d., how much 
will 128.4 yards cost? 

49. What cost 6f onnces of silver, at 12s. 8d. per ounce! 

50. If -i^ of a ship cost £278}, what is ^ worth ? 

61 . Wliat will 49|^ yards of velvet cost, if 7{ yarda cost 
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52. If £100 of bank stock are worth £98}, what ai6 £362, 88. 
7jd, of stock worth ? 

63. If you pay £37, lOs. per ton for iron, at what rate must 
you sell it to gain the price of 1 ton on 15 tons ? 

54. What will be the rent of 35 acres, 2 roods, 10 r. of land, 
if 46 acres, 3 roods, 14 r. are worth £50 ? 

55. If a landlord deducts f on a shilling to his tenant, what 
will be the deduction on £76, 8s. 4^d. 1 

56. If i and ^ of a pasture cost £4, lOs., what will the 
whole pasture cost ? 

57. Bought 840 apples, at the rate of 10 for a penny, and 
240 more, at 8 for a penny : if I sell them at 36 for 4d^ shall I 
gain or lose by the operation ? 

58. If 27 tons, 3 qrs. 16 lbs. of coal cost $217.83, what will 
119 tfcns, 1 qr. 10 lbs. come to ? 

59. If a horse can travel 18 m. 8. fur. 25 rods in 8 hours, 
40 min., liow fai; can he travel in 48^ hours? 

60. If \i of a melon cost $^j^ what will |^ cost? 

61. If iJ of a cord of wood cost £Jg, what will ff cost? 

' 62. A jockey bought a horse for $125, and sold him for 
$162| : what per cent, did he make 1 

63. A man bought a house for $7265 : for how much must 
he sell it to gain 15f per cent. ? 

64. A man bought 175 bbls. of beef, at $9.62^ per barrel, 
and sold it at a loss of 7^ per cent. : how much did he lose ? 

65. If the interest of $675.25 is $55,625 for 1 year^ how 
much will be the interest of $2368.85 ? 

66. A man x)ays $1565.50 interest annually, which is 7 per 
oent. on his indebtedness : how much does he owe ? 

67. A merchant paid $45265 ad valorem duties, which was 
23 1 per cent, on the goods he imported: what was the valao 
of the goods? 

68. A speculator sold a house 15 per cent less than cost, 
and thereby lost $500 ; if he had kept it 1 day longer he could 
have sold it so as to make 15 per cent. How much did the 
house cost, and what could he have got by keeping it? 

69. What must be the kngth of a board which is 9 J in. wide, 
to make a square foot ? 

70. K 87| yds. carpeting IJ yard wide will cover a floor 
how many yards | yd. wide will it take to ooy«c \ti 
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COMPOUND PROPORTION. 

829« Compound Proportion is an equality between a 
eompound ratio and a iimple one, (Arts. 809.a., 310.) 

Thus, 8: 41 ,« « . 

Into 6 . 3 { • • ^2: 3, 18 a compoaDd proportion. 

Tbatis, 8x6:4x3::12:3; for, 8x6x8=4x8x12. 

Obs. Compound proportion is BomeUmoi called Double Rude of TTtree^ and ii 
chiefly applied to the aolution of exafspies which would require two or vwn 
gtatemenU in simple proportion. 

Ex. 1. If 4 men can earn $24 in 6 days, how much can 8 
men earn in 10 days? 

Suggestion. — "We place the $24^ Operation, 

wliicli is the same kind as the answer, 4ra. : 8m. ) . , ^^^ . * 
for the tliird term. We then take 6d.: lOd. (••*-'• ^^ 
the other nuinhei's in pairs, two of a 24 x 8 x 10=1920, 

kind, and arrange each pair accord- *"^ ^ a 

ing as the answer would be greater ^ ^^^ \f^^ ^^~ ' 
or less than the thiixl term, if it de- ^'^*' ^^ ^^"ars. 
pended on this pair alone. Thus, since 8 men will earn more 
than 4 men, we place the larger for the second term and the 
Bmalier for the first, as inTdmple proportion. Again, since the 
given men can earn more in 10 days than in 6 days, we place 
tlie 10 for the second term and 6 for the firet. Finally, we di- 
vide the product of all the numbers standing in the 2d and 3d 
places of the proportion, by the product of those standing in 
the first place, and the quotient is the answer. 

Jfotf,r—\. The learner will observe, that it fs not the ratio of 4 to 8 alone, mat 
thut of 6 tu 10. which is equal to ihf. ratiu ur34 to the answer, as it i:* sumetimea 
stiled ; but it is Ihu rtUio compounded u^ A to 8 and G to in, wiiich is equal to the 
ntio of 24 to the answer. Thus, 4 x 6 : S x 10 : : 24 : 80, the Rn><\vcr. 

2. A compouitd proportion, when stated viB ubuve, is read, ^ the ratio of 4 into 
< L) tu 8 iulu 10 as 24 lu the answer." 



QrcsT.— 329. What Is eompoand proportion) Obs. Tu what is it ehiely 
vplimit IVhAtiiitioiiMtiiiMscaltod? 
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830« From the preceding illustrations and principles, W6 
derive the folio wing general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number which U of the same hind as the answer 
required for the third term, 

II. Then take the other numbers in pairs^ or two of a hind^ 
and arrange them as in simple proportion, (Art. 827.) 

III. Finally^ multiply together all the numbers in the second 
and third terms^ divide the result by the product qf those in the 
first term^ and the qux>tient will be the fourth term or answer 
required. 

Proof. — Multiply the answer into all the first terms or anr 
tecedents of the several couplets^ and if the product is equal to 
the product of the second and third terms^ the work is right, 
(Art. 324.) 

Ob8. I. Among the given nnmbera there f s bat one which in of the same kind 
as the answer. This is sometimes called tbe odd term, and must always b« 
plaeeii for the third term. 

2. Questions in compound proportion maybe solved hy Jinaly$i$ ; also by 
Simple Proportion^ by ranking two or more sepHrate statements. 

It will be an excellent exercise tor the pupil to so>ve the following eatamplet 
by each of these meibods. 

1. If 5 men can mow 20 acres of grass in 4 days, worktng 
10 hours per day, liow much can 8 men mow in 5 uuyb, work- 
ing 12 hours per day ? 

Operation, 
6 m.; 8m. 1 Acres. 8x5x12x20=9600. 

4d. : 5d. V::20:Ans. 6x4x10=200. 

10 hr. : 12 hr. J 9600-t-200=48 acres. Ans. 

2. A man having agreed to build a wall 27 rods long, found 
that 12 men liad built only 9 rods of it in 6 days : how many 
men must be employed to build tbe remainder in 4 days ? 

QcKST.— 330. In stating a question in compound proportion, which number 
do you put fur the third terra ? How arrange the ottier numbers 1 Uaving 
stated the question^ how is the answer found ? flow is compound pro,'x>rtion 
proved 1 Obs. Among the given numbers, how many are of the same kiii"' 
tbe answer 1 How. may questions iii compound proportion t)e solved by aii 
propoxtionl 
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COMPOUND PROPOBTION BY CANCELLATION. 

8. If 8 men can clear 80 acres of land in 68 days, working 
10 hours a day, bow many acres can 10 men clear in 72 days, 
working 12 hours a day ? 

Having stated the question, can- Statement, 

eel all the factors in the first 8 m. : 10 m. i Acres, 
terms which are common to the ^^ ^« : 72 d. > : : 30 : Ans, 
ucend or Mrd, terms. ^^ ^- • ^2 hr. ) 

10X'72X12X30 J'0XWX12X3O 360 



=6lf a. Am. 



8X63X10 ?X03Xi:0 

7 

331 • Hence, when the^r«t terrM have factors common to 
the second or third tei*ms. 

Cancel the/actors which are commxm^ then proceed aceordinff 
to the rule above. (Art. 330.) 

Pkoof. — Place the answer for ike fourth term^ cancel aUiks 
factors in the first and foiirth terms, which are common to the 
second and third terms; if the work is rights none will remain, 

Obs. Instead of pkicing points between the fl»t and second terms, it is some* 
times more cunvenieut to put a pei peiidicutar Hue between them as in divislOB 
of fraciiuus. (Art. 140.) This witl bring all the terms, wbose pniduct is to be 
the dividend oi the right of ihe line, ami those whose product Is to form the di- 
visor, on the left. In this case the third term should be piaced b«luw the second 
terms, with the sign of proportion ( : : ) before it, to show its oriffin^ oud its rtta^ 
UoH to the answer. 

4. If a man can walk 192 miles in 4 days, traveling 12 houw 
a day, how far can he go in 24 days, traveling 8 hours a day! 

The product of the an- Operation^ 

tecedents, 4 x 12, has the 4 d. 
same ratio to the product If hr. 



Ud. 2 
0hr.2 
::192 miles. 



192X2X2 = 768 m. 



of the consequents, 24 x 8, 

as 192 has to the Ans. Ans, 

6. If 8 men can make 9 rods of wall in 12 days, how many 
men will it require to make 86 rods in 4 days? Ans, 96 m. 



QoBST.— ^1. When the first terms liave fttctoni common to tlie seeond nd 
iSiird tmna, how proceed 1 How prove compound proport&on by oMicuHeUcaf . 
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6. If 5 men make 240 pair of shoes in 24 days, how many 
men will it require to make 800 pair in 16 ditv« « 

7. If 60 lbs. of meat will supply S men 15 days, bow long 
Will 72 lbs. last 24 men ? « 

8. If 12 men can reap 80 acres of wheat in 6 days, how long 
Will it take 25 men to reap 200 acres ? 

9. If 18 horses eat 128 bushels of oats in 82 days, how many 
bpshels will 12 horses eat in 64 days ? 

10. If 8 men can build a wall 20 ft long, 6 ft. high, and 4 
ft. thick, in 12 days, how long will it take 24 men to build one 
§00 ft. k>Dg, 8 ft. high, and 6 ft. thick? 

11. If 8 men reap 86 acres in 9 clrys, working 9 hovtn per 
day, how many men will it take io reap 48 acres in 12 daya, 
working 12 hours per day ! 

12. If $100 gain $6 in 12 months, how long will it take |400 
to gain $18 ? Am. 9 moe. 

18. If $200 gain $12 in 12 m., what will $400 gain in 9 m.f 

14. If 8 men spend £82 in 18 weeks, how much will 24 men 
spend in 52 weeks ! 

15. If 6 men can dig a drain 20 rods long, 6 feet deep, and 
4 feet wide, in 16 days, working 9 hours each day, how many 
days will it take 24 men to dig a drain 200 rods long, 8 feet 
deep, and 6 feet wide, working 8 hours per day ? 

16. If 8 lbs. of yarn will make 10 yards of cloth 1 j yard 
wide, how many pounds will be required to make a piece 100 
yards long, and 1| yd. wide? 

17. A general wished to remove 80000 lbs. of provision fix)m. 
a fortress in 9 days, and it was found that in 6 days 18 horses 
had carried away but 15 tons: how many horses would be re- 
quired to carry the remainder in 8 days ? 

16. If a man travels 180 miles in 8 days, when the days 
are 14 hours long, how long will it take him to travel 890 
miles when the days are 7 hours long I 

19. If the price of 10 oz. of bread is 5d., when corn is 4s. 2d. 
per bushel, what mUst be paid for 8 lbs. 10 oz. when com is 5s. 
5d. per bushel ? 

20. It 6 journeymen make 132 pair of boots in ^ weeks, 
working 5^ days a week, and 12| hoars per day, how many oair 
will 18 men make in 18^ weeks, working 4^ days p«r w 
md 11 hours per day? 
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SECTION XIIL 

DUODECIMALS. 

AsT. 332t DiTODEOiMALS are a species of ecnnpaund nwmhen, 
the denaminationB of which increase and decrease uniformlj in 
a tweUefold ratio. Its denominations tkr^/eet, inches or primet^ 
secandf^ third^ fourths^ ffihs^ <fetf. 

JVote.— The term dxMdaeimal b derived from the Latin numeral rfiiodecis, which 
■fgniflet twelve^ 

TABLE. 

12 fonrths O make 1 third, marked '" 

12 thirds " 1 second, " " 

12 seconds " 1 inch or prime, " in, at' 

12 inches or primes " 1 foot, " ft. 

Hence, 1' =^ of 1 foot 

1" = J^ of 1 in., or -j^ of j^ of 1 fU=yJi of I 0, 
1'"=!^ of 1", or ^ of ,L of ^ of 1 ft.=yVii ©^ » «• 
Obs. The accents used totlistingaiah tlie different denomlnationi below feel» 
hn CAlled Jndicea, 

333* Duodecimals are added and «t<&;ra«^ in the same 
manner as other compound numbers. (Arts. 168, 169.) 

1. Add together 16 ft 6' 9"; 20 ft. 7' 8"; 11 ft. 8' 5" and 
41 ft, 7' 8". Am, 89 ft. 6' 1". 

' 2. Add together 21 ft. 8' 7"; 43 ft. 4' 8"; 18 ft. 8' 9". 

8. Add together 46 ft. 2' 1"; 68 ft. 6' 8"; 79 ft. 5' 10". 

4. Add together 98 ft. 5' 4" ; 69 ft. 4' t" ; 84 ft. 9' 4". 

6. Add together 68 ft. 8' 9"; 89 ft. 8' 7'; 94 ft. 8' 3". 

6. Add together 173 ft. 8' 9"; 241 ft. 6^ 5"; 476 ft. 9' 10^. 

7. From 46 ft. 5' V subtract 19 ft. 8' 10". Ans. 26 ft. 8' 9 \ 

8. From 78 ft. 4' 5" subtract 86 ft. 6' 8". 



Qdbst.— 333. What are duodecimals? What are its denominations? JNTote. 
What is the meaning of the Ufrm duodecimal? Repeat tlie Table. Oha. What 
are the accents called which are used to disiinfiruish thediflbrontdenomioatioos] 
A33L How an duodecimals added and subtracted 1 
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9. If from a board measuring 19 ft. yon take 7 ft. 6' 6", how 
much will be left? 

10. What is the sum and difference of 28 ft. 6' and 48 ft. ? 

11. What is the sum and difference of 68 ft. 4' 6" and 51 ft. f 
12- What is the sum and difference of 125 ft. 8' 5" and 108 ft. 

9 4"! 

MULTIPLICATION OF DUODECIMALS. 

334* Duodecimals are principally applied to the measurtt- 
ment of mr/aees And wlids. (Arts. 153, 164.) 

Ex. 1 How many square feet are there in a board 8 ft. 9 in. 
long, and 2 ft 6 in. wide i 

Suggestion. — We first multiply eaxsh de- Operation.. 

nomination of the multiplicand by the 8 ft. 9' length, 
number of feet in the multiplier, beginning 2 ft;. 6' width, 
at the right hand. Thus, 2 times 9' are 17 ft. 6' 
16', equal to 1 ft. and 6^. Set the 6' under 4ft^4[6" 
inches, and carry the 1 ft. to the next pro- 21 ft. 10' 6". Ana^ 
fluct. 2 times 8 ft. are 16 ft., and 1 to 
carry makes IT ft Again, since 6'=^ of a ft., and 9'=^ of 
a ft., 6' into 9' is j^f\ of a ft=54", or 4' and 6". Write the 6" 
one place to the right of inches, and carry the 4' to the next 
product. Then 6' or j\ of a foot multiplied into 8 ft.=f| of 
a ft, or 48' and 4' to carry make 52' ; but 52'=4 ft. and 4'. 
Now adding the partial products, the sum is 21 ft. 10' 6". 

Ob8. It will be seen from tbia operation, that feet mnltiplied into feet, prodacd 
liset; feet into inches, produce inclies; inches into inches, pruduce seconds ; and 
tn each case the product of any two (ttctors liaa as many accents as the factors 
have. Hence, 

335» To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum wUZ 
he the index qf their product. 
Thus, feet into feet, produce feet; feet into inches, produce 

Qdkst.— 334. To what are duodecimals chiefly applied ¥ 333. How find the 
denominatiun of the product in duudeciroal:)? What du feet into feet produce ? 
Feet lUlo inches 1 Ft^et intosecondd? What do inches into inches produce ' 
Inches into thirds? Inches into fourths 1 Seconds into seconds? Seconds! 
thirds? Seconds into eighths? Thirds into thirds 1 Thirds into slrthat 
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* 

iooh«§;.f66t into seoondt, produce seoonds; feet into thirds, 
produce thirds, &o. 

laohes into inchee, prodnoe fieoonds; inchee into seconds, 
pvodnce thirds ; inches into fourths, produce fifths, dw. 

Seconds into seconds, produce fourths ; seconds into thin]^, 
produce fifths ; seconds into sixths, produce eighths, &a 

Thirds into thirds, produce sixths; thirds into fifths pnv. 
duce eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, produce eighths ; fourths into eighths, 
produce twelfths, &c. 
AVte.~The foot to eon«ld«red the unit, and has no indtx. 

For Oie oxplanalion of the appaieot contradiction Inyolved in mttlttpl]fiii( /M 
hjf**^ 'BCn Me Higher Arithmetic (Art. &I6. Oba. 3w) 

SM« From these illustrations we hare the following 

RULE FOR MULTIPLICATION OF DUODECIMALS, 

I. Flae$ ths several terms <>fihe multiplier under the ear* 
reapwiding terms of the multiplieand. 

II. Multiply ewh term of the multiplicand by eetch term ef 
the multiplier separately^ beginning with the lowest^ denomina" 
Uan in the muUiplicandj and the highest in the multiplier^ and 
write the first figure (fecbch partial product one or more places 
to the righty under its corresponding denomination, (Art. 335.) 

III. Finally y add the several partial prodticts togethoTy carry- 
ing 1 for every 12 both in multiplying and adding, and the sum 
mU be the answer required, 

Obb. 1. It tasoroetliBes asked whether the inches in dno<loclmtfa are linear^ 
9fUArey or atkie. The answer is, they are ntiihtr. An ituk Is 1 twlflk of a foot 
Hence, In measurhig surfaees an inch is y^ of a 9quare foot ; that ia» a surface 1 
foot /9*f^ and 1 inch m'de. In measuring toUds, an Inch denotes ^^ of » cmMs 
foot. In eomnMWlangoage, these inehes are called /waiter meA«s, or cosTeiUcr*' 



& Uechanics, and surveyors of wood and lumber, in taking dimensions oC 
their wotIe, lumber, fcc^ oHen call the inches a fraetional part of a fuot, and 
then find the contenU iu feet and a fraciivn, of a foot. Sometimes iisebes are le- 
garded as decimaU of a foot. 



QpBST.— 336. What is the rule for multiplication of duodecimals 1 Oha, Wbitt 
kind of inebes are tlM>se spoken of in measuring surteces by duod ecim a l a 1 la 
^^isiiring soUdsf lacommoBlaiigttBgs whatateibsycaUedl 



AkT. Sd6.] DUODXOXMAIA. 806 

2. How many square feet are there in a board 48 feet 9 
inches long, and 2 feet 6 inches vide ? 

8. How many square feet are there in a board 14 feet 10 
inches loDg, and 11 inches wide? 

4. How many sqnare feet in a gate 12 feet 6 inches wide, 
and 6 feet 8 inches high? 

5. How many sqnare ^t hi a £oor Id feet 6 inches long^ 
and 12 feet 9 inches wide ? 

6. How many sqnare feet in a ceiling 63 feet 6 inches long, 
and 25 feet 6 inches wide? 

7. How many sqnare feet are there in a stock of 6 boards 
17 feet 7 inches long, and 1 foot 5 inches wide? 

8. How many feet in a stock of 10 boards 12 feet 8 inobea 
long, and 1 foot 1 inch wide ? 

, 9. How many cnbic feet in a stick of timber 12 feet 10 inchea 
long, 1 foot 7 inches wide, and 1 foot 9 inches tiiick ? . 

10. How many cnbic feet in a block of marble 8 feet 4 inches 
long, 2 feet 6 inches wide, and 1 foot 10 inches thick ? 

11. How many cnbic feet in a load of wood 6 feet 7 inches 
long, 8 feet 5 inches high, and 8 feet 8 inches wide ? 

12. How many feet in a load of wood 7 feet 2 inches long, 
4 feet high, and 8 feet wide 7 

18. How many feet in a load of wood 9 feet long, 4 feet 3 
inches widoj and 5 feet 6 inches high ? 

14. How many feet in a pile of wood 100 feet long, 6^ feet 
high, and 4 feet wide? 

15. How many feet in a pUe of wood 150 feet long, 8^ &et 
high, and 5 feet wide ? 

Id. How many cnbic feet in a wall 40 feet 6 inches long, 5 
feet 10 inches high, and 2 feet thick ? 

17. How many solid feet in a yat 10 feet 8 inches long, 7 
feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches long, 4 inches wide, and t 
inches thick, are there in a wall 20 feet long, 10 feet high, and 
1| feet thick? 

19. How much will the flooring of a room which is 20 feet 
long, and 18 feet wide come to, at 6^ cents per sqnare foot? 

20. How much will the plastering of a wall 18 feet sqi 
oome to, at 12| cents per sqnare yard! 
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SECTION XIV. 

mVOLUTIOIT. 

Art. 337« Involution is the process of finding any power ^, 
« nuniber by multiplying it into itself. 

3380 A POWEB is the product arising from multiplying a 
number into itself Thus, 3x3=9. Here 9 is the second power 
of 3. AgaiD, 8 X 3 X 3=27 ; and 27 is tlie third power of 3, &c 

339« Powers^ are divided into different ^ders ; as the firsts 
' tecondy thirds fourth^ fifth power, &c. They take their name 
from the number of times the given number i&T used as afaetor^ 
in producing the given power, _ 



3 yards. 



Obs. I. The original number is called the first 
power. Strictly speaking, it is nut a power, but 
a root. (Art. 31-1.) 

2. The »rcond power of a number is called the 
square ; t>ecau8e the area of a square ia obUtined 
by roulti|>lying one side imto iUiesr, or using it 
twice ns a facttir. Thus, if the side of a square is 
9 yards, tlieu 3 x 3=9 yard»i its area ; and 3x3= 
9^ the secund power of 3. (Art. 153. Obd. 3.) 



3. The third power of a number is also called 
the cube, (Art IM.) because the solidity of a cu- 
bical tody is obtained by multiplying one side 
into itself twice, or using it three times as a 
factor. Thus, if the side of a cube is 3 feet, then 
3 X 3 X 3=27 0. its solidity ; and 3 x 3 x 3=27, the 

Jhird power of 3. ( A rt. 154. Obs. 3. ) 

4. Tlie fourth power uf a number U colled the 
biquadrate. 



c 



3x3=9 yard^ 
3 fee t 



^ 



~7^-T 






y 



/ 



3x3x3=27 ft. 



QuiesT.— 337. What is inv»iliUion? 333. What is a power? am How aro 

nowcTS divided ? Fmm wltatiio titey take Ihoir name? Obs. Wlmt is »ajd to 

die flryt |*ower ? What U the second [lower cnlled ? The third ? The fourth ? 

lat is the square of 2? Of 3? 4? 5? 6? 7? 8? 9? 10? ll? 12? Whmislbo 

ii>eorS7 3f 4 7 51 What is the fourth powcn ot ^A ^1 ThAdOh power ofSt 
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310t Powers are denoted by a vmall figure placed above the 
given number, at tlie right band. 

This figure is called the index or exponent^ and shows bow 
many times the given number is employed as a factor to pro- 
duce the required power. Thus, 

The index of the Jirst power is 1 ; 

The index of the second power is 2 ; 

The index of the third power is 8 ; 

The index of the fourth power is 4; &o. That is, 
2^=2, the first power of 2 ; 
2«=2 X 2, the square, or 2d power of 2 ; 
2'=2 X 2 X 2, the cube, or 3d power of 2 ; 
2*=:2 X 2 X 2 X 2, the biquadrate, or 4th power of 2 ; 
2»=2 X 2 X 2 X 2 X 2, the fifth power of 2. 

Obs. The index of the first power is commonly omitted ; for 2*3=8. 

1-10. Express the third power of 6. The fourth power of 
12. The square of 16. The cube of 20. The fourth powef 
of 25. The fifth power of 72. The sixth power of 100.. Th^ 
tenth power of 600. The 15th power of 786. 

341 • To involve a number to any required power. 

Multiply the given number into itself , till it is taken as a 
factor as many times as there are units in the index of the power 
io which the number is to be raised, (Art. 839.) 

Obs. 1. The number of multiplications in raising a number to any given power, 
Is sne less than the index of the required power. Thus, the square of 3 is writ- 
ten 3^, and 3 x 3=9, the 3 is talcen twice as a factor, but there is but one multipli- 
cation. 

2. A FVaetion is raised to a power by involving both the numerator and denom- 
inator, or multiplying the fraction into itself. Thas,the square of | is| x |= J. 

JUixed numbers may be reduced to improper fracUons, or the common fraction 
be reduced to a decimal, then raised to the required power. 

3. All powers of 1 are 1 ; for 1 x 1 x 1 x 1, &c.=]. 

4. If two or more powers are multiplied together, their product Is that power 
whose indez is the sum of the indices of the factors. Thus, 'i x 3=4, the 2d pow- 
er of 2; and 4 x 4=16, the 4ih power of 2; and 16 xa6=-i5G, the 8th puwer 2. 

Qdbst.— 340. How are powers denoted? What is this figure called ? What 
dues it show ? What is the index uf the first power ? Of the second ? Thh d 1 
Fourth? Fifth? Sixth? 341. How is a number involved to any required 
power t Obs. How many multiplications are there iji raistiq: a nnmb<»' to a 
given power? How is a fraction raised to a power? A mixed number ? What 
•le all powers of i f If two or moro powers are multiplied togelber, what powe 
la the prodoctt 
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Agtfo, the Me*ii< power Into ttetUidprodoeei tbB jiftk power; tte/Mrtl 
iHlo theXfcA, Um antt power, Aec 

11. What is the square of 24f 

Common Operation. Analytic Operation. 

24 24=2 tens or 20+4 onitB. 

24 24=2 tens o r 20+4 nnits. 
96 80+16 

48 400+80 



676 An». And 400 + 160 + 16=676. 

It will be seen from the analytic operation that the square 
of 20+4 contains the square of the first part, viz: 20x20= 
400, added to twice the product of the two parts, viz: 20 x 4+ 
20 X 4=160, added to the square of the last part, viz : 4 x4=3 
16. Hence, 

842t The square of any nuniber ithicih consists of twoJigureSy 
is equal to the square of the tens, added to twice the product of 
the tens into the units, added to the square of the units. 

Obi. 1. The prodact of any two fiiicton cannot have more flguras than holh 
fkctors, nor bat one len than both. For example, take fi, tlie greatest number 
which can be expressed by one figure. (Art. 7.) And (9)*, or 9 x 9=81, has two 
figures, the same number which both Atctors have. 99 is the greatest number 
Which can be expressed by two figures ; and (99)'', or 99 x 99=9601, has four fig- 
ures, the same as both factors have 1 

Aiain, 1 is the smallest number expmsed by one figuie, and (1)*, or 1 x Isl, 
has but one figure less than both Actors. 10 is the smallest number which can 
be expressed by two figures ; and (10)*, or 10 x 10=100, has one figure lev thw 
both Actors. Hence, 

8. jlay square number eannet Aaee mmre figwru tJuM i»M* th* ntnater ^ lis 
T00t vrjarsi power^ nor hut one less. 

3. A cube cunnot have more figuree than triple the number of the root or JIni 
power, nor but two leee. 

12. What is the square of 45? 50? 75? 100? 540? 
"18. What is the cube of 5? Of 8? 10? 12? 60? 

14. What is the fourth power of 3 ? Of 4 ? 16 ? 20 ? 

15. What is the fifth power of 2? Of 3? 4? 5! 61 

16. What is the square of ^? OfJ? J? f? f? |? 

17. What is the cube of f ? Of $ ? Of J ? Of jj ? 

18. What is the square of 2| ? Of 3| ? 5| ? lOJ ? 



^.ucsT.— 342. What is the square of any number consisting of two 1 
al to? ObM. How many figures are there in the product of any two telont 
rjiiaBj4giir8S wlllth«aqaaieoCauwn!tMroQii.«i&at Thaeah«t 
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19. What is the square of 1.5? Of 8.26 ? Of 10.25 1 

20. What is the cube of .6? .05? .005? .0005? .00005? 

21. What is the 4tli ix)wer of 2.5 ? 5.01 ? 20.02 ? 45.1 ? 

22. What is the 3d power of j% ? | »j ? i|| ? |f 3 ? 

23. What is the cube of 115 J? 228ii?'463J? 

24. The 5th power of .045? 25. flie 12th power of .007? 
26. The 20th power of 5 ? 27. The 3Qth power of 4? 
28. The 40th power of 3 ? 29. The 51st power of 2 ? 



EVOLUTION. 

843« EvoLTJnoN is the process of finding the root of a given 
number hy resohing it into equal factors, 

814 • The ROOT of a number is a factor^ which being multi- 
pUed into itself a certain number of times^ uill produce that 
number. Thus, 2 is a root of 4, because when multiplied into 
itself, it produces 4. So 3 is a root of 27, because 3 x 3 x 3 =27. 

Obo. The number of tinuM the root must be taken as a factor to produce the 
given number, is denoted by the name of the root. Thus, when it is said that 3 is 
the 4th root of 16, the name of the root shows that 3 must be talcea 4 times as a 
factor to produce IG ; and 2 x 3 x 3 x 3=16. 

345* Evolution is the opposite of involution. (Art 337.) 
One is finding a power of a number by multiplying it into itself; 
the other is finding a root by resolving a number into equal 
factors. 



Roots. 


1 


3 
4 

8 


3. 
9 
2Z 


4 

ItJ 
64 


5 


6 

:i6 

216 


7 
49 
343 


8 
64 
512 


— ^ 
81 

7-29 


10 


11 


12 


Squares. 


1 

1 


25 


100 


121 


1-I4 


Cubes. 


1^ 


lUOO 


1331 


'17'>8 



Obs. 1. Poi0«r« and roots are therefore correlative terms. If one number is a 
power of another, the latter is a root of the former. Thus, 37 is the cube of 3 ; 
and 3 is the cube root of 27. 

S. Ill MubtraetioH a number is resolved into tioo parts ; 

In division^ a number is resolved into two factors ; 

In evolution^ a number is resolved into equal factors. 



QCEST.— 343. What is Evoluti<m 1 344. What is a root ? Obs. How do yon 
know how many times the root muiit be talcen as a factor to produce the given 
iiuml>er? What dii«M the square root denote? The cul>e root? The fourth 
root ? 345. or what is evolution U)e opposite 1 Into what are numbers rfiMii<««4 
insubtnctton? la division? Ia«voiulU>ii1* 
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MENTAL EZEB0ISE8. 

I. What is the square root of 25 ? Ans. 5. 
8-5. The square of 9? 16? 36? 49? 64! 81? 100? 

121? 144? 

6. What is the cube or third root of 8 ? 

Solution. — If \ve resolve 8 into three equal factors, each of 
these factora'is 2 : for 2 x 2 x 2=8. Therefore, the cube root 
of 8 is 2. 

7-9. What is the cube root of 27 ? 64 ? 125 ? 

10. What is the fourth root of 16 ? 

II. What is the square root of yV? 

Solution. — The square root of the numerator 9, is 3 ; and tbo 
square root of the denominator 16, is 4. Therefore J is the 
square root of f*^. 

12. What is the square root of J ? Ana. J. 

13. What is the square root of ^J ? Of |f ? 

14. What is the square root of ff ? Of -,Vff * 

16. What is the cube root of J ? Ans, Jr 

16. What is the cube root of ^V ? Of f J ? 

S46t RootsVre expressed in two ways : 

First, by the radical sign (^/) placed before a number. 

Second, by & fractional index j^laced above the number on the 

right hand. Thus, -v/4, or 42 denotes the square or 2d rujt 

31 4 

of 4; -^27, or 27' denotes the cube or 8d root of 27; v'le, 

or 16^ denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the root, or the num1>er 
of equal factors into which the given number is to be resolved. The figure 
for the sg%Mre root is usually omilted, and simply the radical sign >/ is planned 
before the given number. Thus, the square root of 33 is written \/25. 

2. When a root is expressed by a fractional index, the denemivatorj likb the 
figure over the radical sign, denotes the root of the given number. Thus, (iu5)« 
denotes the square rout of 35 ; 27 ' denotes the cube root of 27. 



OotsT.— 346. In how many ways are roots expressed ? What are they ? Oft*, 
at does the figure over the radical sign deaote Y What does the denoadiui- 
/ s fnetional index denote 1 
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347« A nomber which can be resolyed into equal factors, 
or whose root can be exactly found, is called a perfect power, 
and its root is called a rational number. Thas, 16, 25, 27, &c., 
are perfect powers, and their roots 4, 6, 3, are rational num- 
bers. 

348* A number which cannot be resolved into equal factors, 
or whose root cannot be exactly found, is called an imperfect 
power ; and its root is called a Surd,^ or irrational number. 
Thus, 15, 17, 45, &c., are imperfect powers, and their roots 
8.8+; 4.1 + ; 6.7+, &o., are surds, for their exact roots can- 
not be extracted. 

Obi. a number maybe a perfect power of one degree and an imperfect power 
of another degree. Thus, 16 is a perfect power uf the secutid degree, but an iin« 
perfect power of the third degree; th«t is. it is u parftjcltqufire but not a perfect 
etibe. Indeed numbers are seldom perfect powers uf more than one de;jree. IG 
is a perfect power of ttoe 2d and 4th degrees : 04 is a perfect power of the 2d, 3d 
and Gth degrees. 

349* Every root, as well as every power of 1, is 1. Thus, 

(1)3, (l)"*, (1)«, -/I, -yi, Vl, are all equal. (Art. 341. Obs. 3.) 

17. What is the square root of .25 ? Ana., 5, 

18. What is the square root of ^16 ? .49 ? .36 ? .81 ? 

19. What is the square root of .4? 

Suggestion, — The numerator .4 is a perfect power, but the 
denominaU)r 10 is an imperfect power; tlieret'ore the root 
cannot be exactly found. 

20. What is the square root of .9 ? 

21. What is the square root of .04 ? The square root of .09 ? 
Of .27? .64? 

22. Express the cube root of 45 both ways upon your slate, 
cr on the black board. 

23-30. Express the cube root of 64 both ways ; the fourth 
root of 181; the 5th root of 32; the 6th*root of 04; the 7th 
root of 84 ; the 8th root of 91 ; the 9th rout of 105 ; the 10th 
of 256. 



QuKST.— 347. What is a perfect power ? What U a rational number? 3t3. 
What is an imperfect power 1 What is asurd ? Obit. Are numbers over perfect 
puweea ttf one dei^ree and imperfect powers of another degree ? Are ihey often 
perfect powers of more than one degree? 349. What are all roots aud poweri 
ofll 
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EXTRACmOK OF THE SQUARE ROOT. 
SSt. naoraeiil^tqugreroaltfanamherislofa^afaefor,' 

(Art 844. Obs.) 

Ex. 1. What IS the lengthen one side <tf A square room which 
eontains 16 square yards ? 

SuggaUon. — Let the room be re- 
presented bj the adjoining figure. 
It is divided into 16 equal squares, 
which we will call square yards. 

Since the room is square, the ques- 
tion is simfdy this: What is the 
square root of 16? Now if we re- 
solve 16 into two equal factors, each 
of those factors will be the squaro 
root of 16. But 16=4x4. There- 
fore the side orthe room is 4 yards. 

2. What is the length of one side of a square room which 
contains 576 square feet ? 

8ugge»tum, — Since we may not see at once 
what the root of 576 is, we separate it into 
periods of two figures each, by putting a point 
over the 5, and the 6. This shows that the root 

is to have two figures, and thus enables us to 

find the root of part of the number at a time. 
(Art. 842. Obs. 2.) Now the greatest square of 6, the left 
hand period, is 4, the root of which is 2. We place the 2 on 
the right of the number for the first part of the root ; then 
subtract its square from 5, the x>eriod under consideration, and 
to the right of the remainder bring down 76, the next period, 
for a dividend. To find the next figure in the root, we double 
the 2, the part of the root already found, and placing it on the 
left of the dividend for a trial divisor, find how many times 
it is contained in the dividend, omitting the right hand figure. 



Optratioiim 

576(24 
4_ 
44)176 
176 



QvMT— 3M. WhitliUtotxtnAtttMaqnwrootofAiuimbart 



Abt. SBO,] 



BQITABS BOM. 



818 



Now 4 is contained in 17, 4 tim^s. Placing the 4 on the right 
of the root, also on the right of the trial divisor, we malti- 
ply 44^ the divisor thus completed, tj 4, the last fignre in the 
root, and snhtracting the product 176 from the dividend, find 
there is no remainder. The answer therefore is 24. 

06m. since the root is to contain two figares, the 9 stands in tens* place ; benea^ 
the first part of the root found is properly 90 ; which being doubled, gives 40 for 
the divisor. For convenience we omit tiM cipher on the right ; and to coropen* 
sate for this, we omit the right lumd figure of the dividend. This is the same 
as dividing both the divisor and the dividend by 10, and therefore does not alter 
tbequoUent (Art 88.) 

Pboof.— 24=2 tens, or 20+4 nnittf. 
24=2 « 20+4 « 



96 
48 



80 + 16 
400+80 



(24)»=576 = 400+160+16. (Art 842.) 

ILLtrSTRATION BY GEOMBTBIOAL FIOUSB. 

90A. 



Let the large sqaare ABOD, 
represent the room in the last 
example; then the square 
DEFG will be the greatest 
square of the left hand period, 
the root of which is 20 ft., and 
20 X 20=400, the number of ft. 
in the area. (Art. 168. Obs. 8.) 
But this square 400 ft. taken 
from 576 ft. leaves a remainder 
of 176 ft Now it is plain, 
if the space remaining is all 
added to one side of this square, its sides will become unequal ; 
consequently it will cease to be a square. (Art. 158. Obs. 1.) 
But if it is equally enlarged on two 8ides,it will obviously con- 
tinue to be a square. For this reason the root is doubled for 
A divisor 'in the operation. The parallelograms AEFH and 
GFIO will therefore represent the additions made to the two 
sides, each of which is 4 ft. wide ; consequently the area of 
each is 20 X 4=80 ft., and the area of both is 40 x 4=160 ft 



9MI. 



QirasT.—Ote. What place does the flrrt figure of the root oeeap j ia the a 
pleaboval Why is the right band figora om&llA&l 
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Bnt| having made these additions to two sides of the square, 
there is a vacancy at the corner. The square BIFH represents 
this vacancy, tlie side oF which is 4 ft., the same as the 
widtli of the additions ; and its area is 4 x 4=16 ft. For con- 
venience in finding the area of this vacancy, we place the last 
figure of the root on the right of the divisor, and tlius it is 
multiplied into itself. We now have a perfect square, the 
leugth of whose side is 20+4=24 ft. 

851 1 From the preceding illustrations and principles, we 
derive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate tlie given number into perioda of two figures eac\ 
hy placing a point over the units' figure^ another over the hun" 
dreda, and so on over each altema,te figure, 

II. Find the greatest square number in the first or left hand 
pei*iod^ and place its root on the right of the number for the first 
figure in the root. Subtract the square of this figure of the 
root from the period under consideration ; and to the right qf the 
remainder bring down the next period for a dividend, 

III. Double the root justfound^ and placing it on the left of 
the dividend for a trial divisor^ find how m>any times it is con' 
tainedin the dividend^ omitting the right hand figure; place 
the quotient on the right of the root, also on the right of the trial 
divisor ; multiply the divisor thus completed by the last figure 
of the rooty subtract the product from the dividend, and to the 
remain^ bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, or bring 
down the last divisor, doubling its right hand figure, and proceed 
as before; thus continue the operation till the root of all the 
periods is found. 

Proof. — Multiply the root into itself; and if the product is 
equal to the given number, the work is right, (Art. 344.) 

Obs. 1. The product of (he di viior Into the flgnre last placed In the root, can* 
not exceed the dividend. Hence, in finding the figure or the root, tome allowaDM 
must be mode Tor carrying, when the product of this figure into itself exceeds 9. 



ST.>-35J. What Is the flist step Ui eartracting the sqaara root? Tha M> 
Third f Fourth 1 How Is Miiiam KuaUpcoved t 
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S. irthe trial divisor it not eantained in the divldand, place a cipher in th* 
root, uliio (lU the rigbtof ihe divisor, and bring down the next period. 

3. If there is a remaiiider after all the periodri are brought duwii, periods of c»- 
pkers may be annexed, and the figures of the root thus ubtaiuud, will be decimals. 

851.a* Demonstration.— The reason for the several steps in the rule.may be in- 
ferred from the preceding illustrations. The fulluwing is a suinmHry of Ihem : 

1. Separating the given number into periods of tuo figures each, shows how 
many figures the root is to contain, and thus enables us to find part of the root at 
• time. ' (Art. 342. Obs. 3.) 

2. The square of the first figure of the root, shows the number of feet, yards, Ik., 
disposed of by the flr^tt figure of the uiot ; it is subtracted from the period to find 
how many feet, yards, &c., remain to be added. 

3. The root is doubted for a trial divisor, because the addition must be made 
on two sides of the square already found, or it will cease to be a square. 

4. In dividing, Ihe rijrht hand figure of the dividend ii omitted^ because the 
kipiierou the riglit of the divisor is omitted; otherwise the quotient would be 
10 times too lui^e for the next figure in tlie root. 

5. The lafet figure of the root is placed on tlie right of the divisor for conve' 
hienceof muliipiyiug. The divisor is then multlpliud by the last figure of the 
loot to fiud the area of the several additions thus made. 

3. Square root of 625? 4. Square root of 900 ? 

6. Square root of 1225? 6. Square root of 1764? 

7. Square root of 2916? 8. Square root of 4761 ? 
9. Square root of 8649? 10. Square root of 12321 ? 

11. Square root of 53824? 12. Square root of 6314^1 ? 

352* Decimals must be separated into periods like whole 

numbers, by placing a point over units^ then over hundredtJis^ and 

80 on, annexing a cipher to the right hand period, it' deficient. 

Obs. There will always bo as many decimal figures in the root, as there ar» 

periods of decimals in the given number; 

353« To extract the square root of a common fraction. 

Reduce the fraction to its simplest form^ then extract ihe root of 

the numerator and denominator, 

Obs. Wlien either the numerator or denominator is not a perfect square, the flrae- 
llon should be reduced to a decimal, and the root fomui as above. 
A mixed number should be reduced to an Improper fraction. 

QrisT.— 351.0. Dem. Why separate the given number into periods of two 
figures each ? Wtiy subliuct the square of the first flgurd in the root from the 
first period? Why double the root ihus found for a divisor? Why omit the 
rigiit band figure of the dividend 1 Why place the last figure of the root on the 
right of the divisor? Why multiply the divisor by the last figure in the rooti 
352. When there are decimals in the given number, how are tiiey pointed off? 
When there is a remainder, how proceed ? Obs. How do you determine \f*^ 
many decimal figures there should be In the root? How is tha squaro root oi 
ooBiDoii frMtiea fouwi Y Of a mixed numbwt 
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18. 
14. 
16. 
18. 
20. 
22. 
24. 
26. 
28. 
80. 
32. 
84. 
86. 
88. 
40. 
42. 
48. 
44. 
46. 



What is the square root of 6.25 ? Ans, 2.5. 



15. Square root of 29.16 ! 
17. Square root of .1225 ? 
19. Square root of 2 ? 
21. Square root of 175 ? 

28. Square root of 10316944? 
25. Square root of jff? 
27. Square root of 52y*j 1 

29. Square root 5764801 ? 
81. Square root 48046721 ? 

Square root 8486784401? '83. Square root 1073.741824? 
Square root of /^^? 85. Square root of i}?!^ ? 
Square root of ,VVA* 87. Square root of iSlfJ? 
Square root of 40fJ? 89. Square root of 113f J? 
Square root .00063361 ? 41. Square root .00038025? 
What is the square root of | of ff of |f of 144 ? 
What is the square root of /^ of H of ^ of 4096 ? 
Required the square root of 8 to 7 decimals. 
Required the square root of 12 to eight decimals. 



Square root of 1.96? 
Square root of 234.09 ? 
Square root .776161? 
Square root of 17? 
Square root of 116964? 
Square root of fj? 
Square root of 6 J ? 
Square root 22420225? 
Square root 16777216? 



APPLICATIONS OP THE SQUARE ROOT. 

851« A triangle is a figure which has three ddes and three 
angles. ' When one of the sides of a triangle is perpendicular 
to another side, the angle between them is called a righUangle. 



855« A right-angled triangle is 
A triangle which has a right-angle. 

The side opposite the right-an- 
gle is called the hypothenuse^ and 
the other two sides, the hose and 
perpendicular. The triangle ABO 
is right-angled at B, and the side 
AO is the hypothenuse. > 




aiTKBx.— 354. What it a triangle 1 What ia a rtgfit-angla ? 355. What is a 
^'-angled triangle 1 Draw a right-angled triangle upon the black-board. 
It la theaid* oppoiUa tlie lightpaog&e eallad t What art the otbar two aidet 
df 
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SMt The i^t^tare described on the hypoihenme of a right- 
angled triangle, is equal to the »um of the tqtuirti described on 
the other two sides. (Thomson^s Legendre^s G^m. B. IV. 11.) 



r 

A 



Obi. The trnth of this 
proposiiion may be seen 
from the followiDg geomei- 
neai iUustnitioB. 

Let ABC be • righfc«i- 
gled triangle, the haae AB 
aB4 ft, and the perpendio- 
niar AC=s3 fL The tquare 
described on the bate con- 
tains 16 sq. ft. and the 
square described on the 
perpendlcalar contains 9 
sq. it.; now the sum of 
these squares 16-(-0s25sq. 
fU But the sqaare de- 
scribed on the hypothe- 
nuse also contains 35 sq. 
ft. ; and is therefore equal 
to the sam of the other two. 



Obs. Since the sqaare of the hypotheirase BC, is 95, it follows that the tqntm 
loot of 35, which is 5, must ke the hypothenose itself. Hence, 

857« When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to the square of the perpendieularj 
and the square root qf the sum will be the hypothenuse. 

Thus, in the right-angled triangle, ABO, the base is 4, and 
the perpendicular is 8, then (4)«+(8)»=25, and >/26=5, the 
hypothenuse. 

358* When the hypothenuse and base are given, to find the 
perpendietdar. 

From the square of the hypothenuse subtract the square of the 
kase^ and the square root of the remainder will be the perpen" 
dicttlar. 

Thus, if the hypothenuse is 5, and the base 4, then (5)'~(4)< 
s=9, and ^9=8, the perpendicular. 

QvuTd— 356. What ii the sqnan deseribed on th» bypothenuse Miiial to? 
Draw a right-angled triangle, aad describ* a sqaare on each of Its sidea 1 357. 
Whan the boaa and perpandienlar are giT«i« how la tfc* liygnttnisNai^ tnuiiX 
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859« "When the hypotfaenuse and the perpendicular are 
given, to find the bctse. 

From the square of tlie hypothenuse itibtract the square of the 
perpendicular^ and thesquareroot of the remainder willbe the base. 

Thus, if the hypotlienuse is 5, and the perpendicular 3, then 
(5)2-(3)«=16, and -v/16=4, the base. 

46. What is the length of a ladder which will just reach to 
the top of a house 32 feet high, when its foot is placed 24 feet 
from the house ? 

Operation, 
Perpendicular (32)2=32 x 32=1024 
Base (24)2=24 x 24= 576 

The square root of their sum 1600=40 ft. Ans. 

47. The side of a certain school-room having square corners, 
is 8 yards, and its width 6 yards : what is the distance be- 
tween two of its opposite corners ? 

48. Two men start from the same place and at the same 
time; one goes exactly south 40 miles a day, the other goes 
exactly west 30 miles a day : how far apart will they be at 
the close of the first day ? 

49. How far apart will the same tra^iplers be at the end of 
4 days? 

DO. A line 75 feet long fastened to the top of a flag-stafi 
reaches the ground 45 feet from its base : what is the height 
of the flag-staff? 

61. Suppose a house is 40 feet wide, and the length of the 
rafters is 32 feet : what is the perpendicular distance from the 
beams to the ridge-pole ? 

62. The side of a square field is 80 rods : how far is it be- 
tween its opposite corners ? 

53. If a square field contains 10 acres, what is the length of 
its side, and how far apart are its opposite corners ? 

54. If a school room is 40 feet long, 30 feet wide, and 14 
feet high, what is tlie length of a diagonal drawn upon tlie 
floor ; and what is the length of a diagonal drawn from the 
floor to the ceiling ? 

QuiEST. — ^358. When the hypothenuse and hase are ?i ven, how Is the perpendten* 
lar found ? 350. When the hypotbeoiue luid perpeudiculiu: are given, how in tbii 
baffoundf 
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If* The side of a square equal in area to any given «ur- 
Jace^ is found by extracting the square root of the given sutfaee, 

X)b8. To find the dimensions of a rectangular field, eqnal in area to a given snr* 
face, when its length is douUe, triple, or quadruple^ &c., of lis breadth, find Ibe 
square root of i, |. \^ of the given aarface, and this will be the width ; and th« 
width being doubled^ tripled^ or quadrupled, as the case may be, will be the 
length, 

65. What is the side of a square, whose area is equal to that 
of a circle which contains 225 sq. yds. ? Ans. 15 yds. 

56. A general has 906304 soldiers : how many-must he place 
in rank and file to form them into a square? 

57. A man bought a square tract of land containing 8840 
acres: how many rods square is the tract ? 

58. He afterwards divided his tract into four equal and square 
farms : what is the length of one of their sides ? 

p9, A man having a garden 465 yards square, wished to 
extend it so as to make it 9 times as large : how many yards 
square will it then be ? 

60. What is the side of a square, whose area is eqnal to that 
of a triangle containing 576 sq. ft. ? 

61. The length of a rectangular field containing 80 acres, ia 
twice its breadth : what are its length and breadth ? 

62. The breadth of a rectangular farm containing 160 acres, 
is i its length : what are its length and breadth ? 

63. What is the side of a square equal in area to a rectangu- 
lar field 32 rods long and 18 rods wide ? 

361 • The areas of all similar figures are to each rtthcr as 
the square of their similar sides or dimensions, (Leg. IV. 25, 
27.V, 10.) . 

64. If a pipe 1 inch in diameter will fill a cistern in 60 mi- 
nutes, how long will it take a pipe 2 inches in diameter to 
fill the same cistern ? 

65. If a gate 9 inches in diameter will empty a mill-pond in 
16 hours, how large must a gate be to empty it in 4 hours ? 



QxTKST.— 360. How do yon find the aide of a square eqnal in area to any 
given surface ? Obs. How find the dimensions of a rectangular field equal in 
aroato agiven sorfaea, when Its length is double, triple, be, of its breadtht 
Ml. In what ratio are the areas of similAr figures to MAtiQiUbMu 
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06. If one side of the base of a triangular pyramid meaanrlng 
16 square feet, is 20 inches in length, what is the length of a 
side of a similar pyramid, which measures 86 square feet? 

67. A man owns a building lot containing 20 square rods 
in the shape of a right-angled triangle, the perpendicular of 
which is 20 yards in length : what is the perpendicular of a 
a similar lot, which contains 80 square rods I 

362f A mean proportional between two numbers is found by 
multiplying the given numbers together, and extracting Oie square 
root ^ the product (Art. 820. Obs. 1.) ^ 

68. What is the mean proportional between 9 and 16 1 
^town.— 16x9=144; and ^/144=12. Ans. 

Find the mean proportional between the following numbers : 

69. 4 and 16w 74. 28 and 54. 79. I and f 

70. 9 and 25. 75. 45 and 96. 80. t and ^f ' 

71. 25 and 86. 76. .04 and .16. 81. fi and ff 

72. 49 and 64. 77. .64 and 6.25. 82. f | and ^ 
78. 81 and 64. 78. .09 and .86. 83. ^ and ^V* 

EXTRACTION OF THE CUBE ROOT. 

863* To extract the cube root is to find a factor which being 
nuUiplied into itself twice^ wiU produce the given number, 
<Art.844.) 

1. What is the side of a cubical block containing 27 solid feet ! 

Suggestion. — ^Let the given block be 
represented by the adjoining cubical 
figure, each side of which is divided 
into 9 equal squares, which we will 
call square feet. Kow, since the length 
of a side is 8 fi^t, if we multiply 8 into 
8 into 8, the product 27, will be the 
solid contentssof the cube. (Art 154. 
Obs. 8.) ^ Hence, if we reverse the pro- 




3x3x3=27. 



Qown^-9IS, How find a meaa proporiiuiMl b«(w«MB tw aukbtnt Mk 
mjllf 11 to eztna tlM cubs root 1 



7626 dlT. 
7625 
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0680, L e. if wexesoWe 27 into tibree equal tMtot^ oneof tliMe 
factors will be the side of the cnbe. (Art. 844. Obs.) Ans. 8 ft 

2. A man wishes to form a cnbical monnd containing 18626 
solid feet of earth : what is the length of its side ? 

~ 1. We first separate the given number Operation. 

Into periods of three figures eaol^, by placing 15626(25 

a point over the units* figure, then over 8 

thousands. This shows as that the root 1200 
mast have two figures, (Art 342. Obs. 8,) 800 
and thos enables as to find part of it at a 25 
time. 1525 

2. Beginning with the left band period, 
we find the greatest cube of 15 is 8, the root of which is 2. 
Placing the 2 on the right of the given number, we subtract 
its cube from the period, and to the remainder bring down the 
next period for a dividend. This shows that we have 7625 
solid feet to be added to the cubical mound already found. 

8, We square the part of the root thus found, which in re- 
ality is 20, for since there is to be another figure annexed to 
it, the 2 is tens ; then multiplying its squnre 400 by 8, we write 
the product on the left of the dividend for a trial divisor ; and 
finding it is contained in the dividend 5 times, we place the 5 
in the root 

4. We next multiply 20, the root already found, by 6, the 
last figure placed in the root; then multiply this product by 8 
and write it under the divisor. We also write the square of 5, 
the last figure placed in the root, under the divisor, and adding 
these three results together, multiply their sum 1525 by 5, and 
subtract the product from the dividend. The answer is 25. 

TROOv.^MuUipl^ the root into itself twice^ and if the last 
prodtiet is equal to the gioen number^ the work is right. 

Thus, 25x25x25=15625. 

Obs. The simpIeBt method of illustrating the proceM of extracting the cube root 
io thoae unacquaiuted with algebra and geometry, ia by means ot cubical blackt. 

A set of these blocks contains 1st, a eube^ the side of which is usually about 
1| in. square; 2d, three side pieces about ^ in. thick, the upper and lower base 
of which is Just the size of a side of the cube ; 3d, t/iree comer piece;*, whose ends 
art I ta. Bquafe, and whose length is the saoie as that of the side pieces ; 4{hy a 
§9uUl cube, the side of which is eqvuA to the end of the oorner -pieces. It is de> 
tirable for every teacher and pupil to have a set. If not conveniently proouxed 
At the shops, any one can MfUy make them for hVmwU. 

T.P ^^ 
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Ifli From the preceding illnstrations and principles^ we 
derive tlie following general 

*RULE rOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures eaeh, 
placing a point over unit9^ then over every third Jigure towards 
the left in whole numbers^ and over every, third Jigure towards 
the right in decimals. 

II. Find the greatest cube in thejlrst period on the left hand ; 
then placing its root on the right of the number^ subtract the cube 

' from the period, and to the remainder bring down the next pe- 
riod for a dividend. 

III. Square the part of the root thus found with a cipher an- 
nexed to it ; multiply this square by 3, and place the product on 
the left of the dividend for a trial' divisor ; fitid how many times 
it is contained in the dividsndy and place the result in the root. 

lY. Multiply the root previously found with a cipher annexed 
by this last Jigure placed in it, then multiply this product by 3, 
and write the result under the divisor; under this result write 
ij^o the square of the last Jigure placed in the root. 

v. Finally, add these results to the trial divisor; muUiply the 
sum by the last figure placed in the root, and subtract the^O' 
duct from the dividend. To the right of the remainder bring 
down the next period for a new dividend ; find a new divisor as 
h^orcy and thus proceed till the root cfall the periods is found 

Obb. I. When there is a reimUnder, periods of cipher* may be added, and the 
figttree of the root thus obtaiaed will be decimals. 

S. If the right hand period of decimals is deficient, this deficiency must be 
•applied by ciphers. 

3. When there are deeimaio In Che given example, find the root as !n whole 
numbers ; then point off aa many decimal figures in the answer^ as there are per 
rtods of decimals in the given number. 

4. If the trial divisor is not contained in the dividend, place a cipher tn the roo^ 
also two ciphers on the right of the divisor, uid bring down the next period. 

5. In finding the cube root of a common fraction, first reduce the fracUon to lla 
lowest terms, then extract the root of its numerator and denomiuator. 

When either the numerator or denominator is not a perfect cttbe,'the fhujtioii 
should l>e reduced to a decimaf, and the root of the decimal be found as abov«. 
A mixed number should be reduced to an improper firaaioo. 

auBBT.— 364. What is the first step in extracting the eabe root ? Tha 
Third 1 Fourth Y fmb? Mow ia tha Gube luot proved I 
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DEMONSTRATION Bl^ CUBICAL BLOCKS. 

1. The reason for dividing the number into periodt ot three Jigruret^iBtwo fold: 
First, it chows us how mitny figures the root will contain : Second, it enables us to 
find part of it at a time. Now, placing the large cube upon a table or stand, let iC 
represent the greatest cube in the left hand period, which in the example abure 
is 8. the rout of which ia 2. We subtract this cube from the left hand period, and 
to ihe remainder bring down the next period, in order to find bow many feet re- 
tnain to be added. In malting this addition, it is plain the cube must be equally 
increased on three Sides; otherwise its sides wiil bucouM) unequal, and il will 
Ihen cetise to be a cube. (Art. 154. Obs. 2.) 

2. Tlie ohject of squaring the part of the root already found with a cipher an- 
nexed, is to find the area of one sidu of the cube. (Art. iS3. Obs. 3.) The cipher 
is annexed because tlie part of the root thus f*>und, deni»te3 tens of the order next 
fijllowing. We multiply its square by 3. becau<ie the additions are to be mode to 
three of its sides; imd, dividing the dividend by this product shows the thick- 
npss of these iitidit o is. Now placing one of the side pieces on the U.»p, and the 
other two tin luo udjscent sides of the cube, tbey will repre«ent these additions. 

3. Uui we percH:\e liirre is a v.tc-incy at three comers, each of which is of the 
same length as the root alreudy fo::ud, or the side of the cube, viz: 20 ft, and 
the bn^adUi and thickness of each is 5 ft^ the thickness of the side addiliona. 
Placing the comer pieces in these viicancie9, they will represent the additions ne- 
cessary to Oil them. The object of multiplying the root already found by the 
figure Inst placed in it, Is to ol>tain tKe area of a side of one of those additions; 
we then multiply this area by 3, to find the area of a side of each of them. 

4. We find blio another vao/.DCy at one corner, whose length, breadth, and 
thickness are each 5 ft., the same us the thickness of the side additions. This 
vacancy theierore is cubical. It is represented by the small cube, which being 
placed in it, wiil render the mound un exact cube again. The object of squaring 
the 5, or the figure last plnced in the root, is to find the area of a side of this 
cubical vacancy. We now have the area of one side of each of the side addi- 
tions, the area of one s de uf each of the corner additions, and the area of one 
side or the cubical vacancy, the sum of wliich is 1523. We next multi|ily the 
sum of these arens by the fignre last placed in the root, in order to find the cubical 
conienta of ihe »eve al additions. (Art. 154. Obs. 3.) These areas are added 
together, and their sum multiplied by the last figure placed In tiie root, for the 
sake of finding the soU*lity or all ihe additions at once. The result would obvi* 
•usly be the same, if we multiply them separately, and theu subtracted the luio. 
of their products from the dividend. 

8. What is the cube root of 1728? 
4. Cube root of 13824 ? 6. Cube root of 873248? 

6. Cube root of 571787 ? 7. Cube root of 1953125? 
8. Cube root of 2? 9. Cube root 2357947691 1 

QvK»r.—Dmi. Why separate the given number into periods of three flguree 
each ? Why subtract the greatest cube fri«B the left hand pericnl t Why square 
the part of the tuoi alreudy found 1 Why annex a cipher to it ? Why rauliiply 
Its square by 3? Why dvlde the dividend by this product 1 Why multiply the 
rwit aliearfy fuUid by the last fluure placed in ill Why multiply this product 
by 3 1 Why square the figure last placed i>i the root? Why multiply the worn 
0f these areas by the last figure placed in tbe rout 1 
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10. Onbo root of 12.167 ? 11. Cube root of 01.125 ! 

12. Cube root of }J ? * 13. Cube root of 4|| ? 

14. Cube root of yVA ? 15. Cube root of if fj ? 

16. Cube root of V^/^ ? 17. Cube root of JfS§|? 

18. Cube root of 13f ? 19. Cube root of 373V ? 

20. Cube root of 1092727? 21. Cube root 27054036008? 

22. Cube root 164.566592 ? 23. Cube root 122615.327232? 

APPLICATIONS OF THE CUBE ROOT. 
885i To find tbe side of a cube equal to any given solid. 
Extract the cube root of the given quantity , and it will he the 
length of the side required. 

24. What is tlie length of a side of a cubical box, which con- 
tains 389017 solid inches ? 

25. What is the side of a cubical yat, which contains 
48228544 solid feet? 

26. What is the side of a cubical monnd, which contains 
1259712 solid yards? 

27. What is the side of a cube equal to a stick of timber 2 
feet square, and 128 feet long? 

28. What is the side of a cubical bin, which contains 500 
bnshels, allowing 2150.4 en. in. to a bushel ? 

29. What is the side of a cubical cistern, which holds 100 
wine hogsheads? 

80. What is the side of a cube equal to a pile of wood 2421 
ft long, 12 ft. wide, and 7 feet high ? 

SMf The contents of similar solids are to each other as the 
puhes of their similar sides or dimensions. (Leg. VII. 20. Vlil. 
11. Cor.) 

Ob8. Ckmverael7,thecii»etorttM8imUar8ideBor8imiIarBoIidBareto«MhottNr 
M their canteiito. 

81. If a globe 4 inches in diameter weighs 82 lbs., what is 
the weight of a globe whose diameter is 5 inches ? 

Jf«U.— The iiameteiu of globes or balls are timOar dtmunsimu. Theiefora, 

43 : 55 : : 82 lbs. : Ans.; or, 64 : 125 : 32 lbs. : Abs. 
125 X 82 lb8.=4000 lbs., and 4000 lbs. -5-64=62.6 lbs. Ans. 



QuBtT.— 365^ How and the s'de of a eabe equal to any gLwm aolld? 
Wkal it the latto ornaiUar loUdato Mflh oifaerV 
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82. If a ball 8 inches in diameter weighs 4 lbs., what is the 
diameter of a ball which weighs 32 lbs ? 

Solution. — 4 lbs. : 32 lbs. : : 3' : cube of diameter required. 
Now 32 X 27 ==864 ; then 864-^4=216, and ^216=6 ft Am. 

33. If a round melon 4 inches in diameter weighs 8 Ibs^ 
what is the weight of a similar melon 12 inches in diameter? 

84. If a cube of gold whose side is 3 inches is worth $6400, 
what is the worth of a cube of gold whose side is 8 inches ? 

35. If a pyramid 60 feet high contains 12500 cu. ft., how 
many cu. ft. are there in a similar pyramid 30 ft. high ? 

36. If a conical stack of hay whose height is 12 feet contains 
5 tons, what is the weight of a similar stack whose height is 
20 feet? 

37. If a wire \ of an inch in diameter and } of a mile long^ 
weighs 500 lbs., what is the weight of a suspension bridge of 
the same length, having 10 wire cables, each 4 in. in diameter? 

88. If a cylindrical cistern 6 feet in diameter will contain 30 
hogsheads of water, how much will a similar cistern contain, 
whose diameter is 20 feet ? 

367f To find the side of a cube whose solidity shall be 
double^ triple^ &c, that of a cube whose side is given. 

Cube the given side^ multiply it by the given proportion^ and 
the^ cube root of the product will be the side of the cube required^ 

39. What is the side of a cnbical mound, which contains 8 
times as many solid feet as one whose side is 3 fb. Ans, 6 ft. 

40. Required the side of a cubical vat, which contains 8 
times as many solid feet as one whose side is 5 ft. 

41. If a cube of silver whose side is 4 inches, is worth $200j 
what is the side of a cube of silver, worth ^1600? 

42. I have a cnbical box whose side is 6 feet ; I want an- 
other which will contain \ part as much : What will be the 
length of its side? 

48. Required the side of a cubical vat which shall contain 
^if part as much as one whose side is 12 feet? 



QnesT.-— 367. How find the side of s cube whose solidity Is double, triple, k>~ 
ttot of 8 cube wboee side is given ? 



826 SQUATI09 07 [Sbot. XT. 

SECTION XV. 

EQUATION OF PAYMENTS. 

Art. 868t EQxrA.TiON of Payments is the process of finding 
the average time of two or more payments which are due at dif» 
ferent times. 

Om. Tbe Hveraffe Ume of two or more payments is often called the mean tr 
tqualiied time. 

369* From principles already explained, it is manifest, when 
the rate is fixed, the interest depends both upon tlie principal 
and tlie tim^, (Art. 241.) Tlius, if a given principal produces 
a certain interest in a given time. 

Double that principal will produce twice that interest ; 

Half tlmt principal will produce half thn,t interest; &o. 

In double that time the same principal will produce twice that 
interest ; 

In half thsit time it will produce ^^that interest; &c. 

S70t Hence, it is evident that any given principal will pro- 
duce the same interest in any given time, as 

One half that principal will produce in double that time ; 
One third " " " " in thrice that time ; 

Twice " " " " in /*«?/• that time; 

Thrice " " " " in a tAW of that time, Ac. 

Thus, the Interest of $3 for 1 year, =$1 for 3 years ; 

the interest of $3 for 1 year, =91 for 3 years ; &o. 

the interest of $4 for 1 month,=9I for 4 months ; 

the Interest of $5 fur 1 muuth,=Sl fur 5 months; &c. Henoe» 

871 • The interest of any given principal for 1 year, 1 mont\ 
cr 1 day, is the same as the interest of 1 dollar for as many years^ 
months^ or days, as there are dollars in the given principal. 



Quest.— 368. What is Equation of Payments T 06«. What is the average time 
of two or more pnymente CMiled 1 36^. Wiien the rale is fixed, upon wimi doea 
tbe interest de{«nd 1 371. What is the iutereat of any given lurinctpal for 1 ywi^ 
i monlht or I day, aqnal to Y 



Abt8. 368-372.] pati»vt8. 327 

Cask I. — When the-ieoeral iUms haoe the eame date^ hut dif^ 
ferent eredits. 

1. If you owe a man $5 payable in 8 months, andJIlO in 2 
months, at what time may both -payments be made without 
loss to either party ? 

j9naly*U,Since the interest of $5 for I moath Is the same as the interest of 
$1 for 5 montha, (Art. 371,) the interest of ^ for 8 munllis must be equal to the 
interest of 91 for 8 times 5 months ; and S mo. x 8=40 mo. In like manner the 
interest offiO fur 3 months is equal to the interust of $1 for 2 times 10 months, . 
or 90 mouths. Now 40 months and 20 months are 60 months ; therefore, yea , 
are entitled to the credit of ^1 lor (>0 months. But $1 is ^^ of $15, consequently 
you are entiiled to the credit of $ 13, y^r part of 60 monthi, and 60 months-*' 15=4 
mo. Therefore, both paymeuAs may be made in 4 months without loss to either 
pariy. Heuce, 

372, To find the average time of two or more payments, 
when the items have the same date^ .but different credits. 

Multiply each debt by the time before it becomes due; tjhen 
divide the sum of the products thus oblained by the sum of the 
debte^ and the quotient will be the average time required, 

Obs. 1. If one of the debts or Items is to be paid doioK, its product will b* 
nothivg; but in findiug the « am of the debts, this paymeut must be add«d wiih 
the others. 

S. This ru'e is baaed upon the snppasltion that diseount and interest paid in 
adpanee, are equal. But this is not exactly true; consequently, the rtBe, tbougl^ 
in general use, U not strictly accurate. (ArL 261. Obs. 1.) 

2. If I owe a man $30, dae this day, $20, payable in 4 months^ 
$40 in 6 months, and $60 in 3 months, at what time may I 
justly pay the whole at once ? ' 

A(>Ce.— since 930 is already due, it is entitled to no $30 X m.= 00 

credit, and If multiplied by 0, its product is 0. But ^20 X 4 m= 80 

the sum of the produc:s shows how long a credit $1 a^ « ' o^q 

must have to equal the credit to which the sum of all X^^ ^ ^' _7qJ( 

the debts is eniitled ; therefore the $30, which is now 5ll ^ ^ «».— lOU 

due, must be added with the other debts to form the 150 15|0)50|6 

8. A farmer has 8 notes; one of $50, due in 2 month*; 
another of $100, due in 6 months ; and the third of $160, due 
in 8 months : what is the average time of the whole ? 

QirasT.«-372. How find the average time of two or more payments, when the 
, ttema bav« the samie data, but diiftcent creditsf Obe. U one of the items \a v^ 
be paid down, how proceed t 
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4. A merobant buys goods, and agrees to pay $400 down, 
$400 in 4 months, and $400 in 8 months : what is the average . 
time of the whole? 

5. A man borrows $600, and agrees to pay $100 in 2 months, 
$200 in 5 months, and the balance in 8 months : when can be 
justly pay the whole at once ? 

6. A man bnys a house for $1600, and agrees to pay $400 
down, and the rest in 3 eqaal annual instalments : what is the 
average credit for the whole ? 

7. I have $1200 owing to me, | of which is now due ; J of 
it will be due in 4 months, and the remainder in 8 months: 
what is the average time of the whole ? 

8. A grocer bought goods amounting to $1500, for which be 
was to pay $250 down, $300 in 4 months, and $950 in 9 months: 
when may he pay the whole at once ? 

9. A young man bought a farm for $2000, and agrees to pay 
$500 down, and the balance in 5 equal annual instalments: 
w^at is the average time of the whole ? 

Cask II. — When the charges ha/ve different dates, hut the satM 
credit, 

10. A man bought the following bills of goods on 6 months* 
credit: Jan. 1st, 1853, $50^ Jan. 16t}i, $75; Jan. 28th, $25; 
Feb. 24th, $250; March 14th, $100: at what time must a 
note for the whole amount be dated, so that the buyer shall 
have 6 months* credit ? 

Suggestion. — Since the note Operation, 

is to be made payable in 6 

months from date, it is plain Ja°- 1» t^^x 0^.= 0000 
that the average date of the " ^^^ Uxlb = 1125 
several charges, that is, the "28, 25x27 = 675 
average time from the first Feb. 24, 250 x 54 =13500 
charge to the last, will be the ^^- ^^ 12^x72 =^200 
date ot the note. 500 5|00 )225|00 

The average time from the first charge is 45 days. 

Therefore, the note must be dated Feb. 14th, 1858. Hence, 

QuKST.— 373. How find the average time, when the charges have different 
dates, but the same credits T Obs, From what dale do you reckon time 1 Do 
you count the day from which and the day to which you reekim ? Wttea the 
ittm» hare different dates and dillerent oiedita also, finom what do you reckon the 
4Uae« and bow proceed 1 
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87S« To find the average time, when the charges have dif- 
feretit dates^ but the satne credit . 

Multiply each charge by the number of days from the date of 
the first charge to its own date^ divide the sum of the products 
ty the sum of the charges^ and the quotient will he the average 
timsfrom the first charge, 

Obs. 1. Anyconvenieot date maybe taken fh)in which to reckon the time, ob- 
serving that the day /rom whi<^ you reckon must not be counted ; but the day 
«0 which yon reckon, muH be counted. Thas, the average time of the last ex- 
ample may be found by multiplying each charge hy the number of daye from the 
time the flrst charge is due to the time it is itself due, then pniceeding as before. 

22. When the items have different daUs and different erediUj thd time should 
be redconed fh>m the day on which the JEr«< payment is to be made ; then mul- 
tiply each charge by the number of days Arom this date to the time it is itself 
due, and proceed according to the rule above. 

3. If the average time contains a fraction leee than half a day. it is disfegarded ; 
It equal to, or greater than a half; 1 day is added. 

11. Bought the following amount of goods ou 4 months* 
.credit: March 10th, 1852, $200 ; April 15th, $160; May 1st, 

$440 : at what time is the whole amount payable ? 

12. Bought the following bills on 8 montlis: July 6th, 
1853, $620.25; Aug. 11th, $240.56 ; Sept. 20tli, $321.64; Oct. 
12th, $510.38 ; Nov. 1st, $308.17 : when ought a note^for the 
whole amount to be dated? 

13. A merchant bought the following bills of goods : March 
19th, $350 on 4 months; April 1st, $430 on 130 days; May 
16th, $540 on 95 days ; June 10th, $730 on 8 months : what 
is the average time for the payment of the whole ? 

14. Bought the following bills of goods on 90 days' credit: 
May 10th,. $376.63; May 18th, $738.46; June 3d, $860.40; 
June 17th, $692.38; July 8d, $379.68; July 12th, $417.13: at 
what time will the whole be due at once ? 

16. A grocer sold the following amount of goods: June 8d, 
$380 on 90 days' credit; June 10th, $485 on 30 days ; July 21st, 
$834 on 60 days ; July 27th, $573 on 110 days ; Aug. 2d, $485 
on 80 days: at what time will the whole be due? 

16. Sold the following bills of goods on 3 months: Sept. 
5th, 1850, $1163.25 ; Sept. 20th, $2368.41 ; Oct. 7th, $3561.34; 
Oct. 23(1, $840.90; Nov. 13th, $1307.63 : at what time must 
a note for the whole amount be dated to give the buyer the 
specified credit? 
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Cass III. — Partial payments made hefare a debt is ckie. 

17. Bought a bill of goods o^600 on 6 months ; in 2 months 
I paid $150, and 2 months later I paid $200 more : what is the 
average time for paying the balance. 

Suggestion. — The payment of Operation. 

$150, 4 months before it is due, $150x4 = 600 ma. 

eiAitles me to a credit on $1 for $200 x 2 = 400 mo. 

600 months ; and the payment of 600—850=250)1000 mo. 
$200, 2 mo. before it is due, en- j^^^ 4 mo^ 

titles me to a credit on $1 for 400 

mo. Therefore, by both payments I am entitled to a credit on . 
the balance $250 for 4 mo. after the debt is due. Hence, 

374. To find the ai>erage time on the balance of a debt, 
when partial payments have been made before the debt is due. 

Multiply each partial payment by the number of days or 
months from the time U was made to the time it would he due; 
divide the sum of the products by the balance unpaid; and th 
quotient will be the average time for the payment of the balance, 

18. A man gave his note for $1500, payable in 10 months; 
in 4 months he paid $350; 2 months after he paid $150; 1 
month, later he paid $100 : how long ought the time for pay- 
ing the bdance to be extended ? 

19. A grocer bought goods amounting to $2100 on 120 days 
credit ; 80 days after he paiil $470 : in 30 days more he paid 

. $830 ; and in 30 more he paid $700 : what time ought to be 
allowed him on the balance? 

20. A printer bought a lot of paper for $1835 on 6 months; 
in 2 months he paid $325 ; in 1 month more he paid $370; 
1 month later still he paid $530 : how long time ought he to 
be allowed on the balance? 

21. A mi^n bought a house for $16280 on 2 years' credit ; in 
8 months he paid $1235 ; in 4 months more he paid $2017; 
8 months later he paid $3269 ; and in 2 months after this he 
paid $1735: how long ought the payment of the balance to 
be deferred ? 



Quest.— 374. How find the average time on the balance of a debt when partial 
paymouts have been made before the debt is due I 
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Case IV. — Averaging Accounts Current hearing interest 

375* An account current is a statement exhibiting the debits 
and credits of the business transactions of one person with 
another. 

Dr, Henry Duncan in Account with George Wells. Or. 



1863. 
Jan. 1 
Feb. 15 
Mar.22 


For Merchandise. 

u u 


III 


1853. 
Jan. 21 
April 1 


By sundries 
" draft on B. 
*' cash 


$130.00 
160.00 
210.00 



What is the balance dae Jaly 1, 1853, at 6 percent, interest? 

Operation. 

Drs. $250.00 x 181^.=45250 Ors. $130.00 x 161fl5.=20930 

200.U0xl36<f.=27200 160.00 x 91<«.=14560 

660.00 xl01(i.=55550 210.00 x 81(?.=17010 

Int 21.33 6|000)128|000 Int.^.75 



$1021.33 Amt. 
608.75 



$21,333 Int. Amt. $508.75 



6|000)52|500 
Int. $8.76 



$512.58 balance dae Jaly 1st, 1858. Hence, 
S76t To find the true balance of an account current. 

I. Multiply each item of debit and credit hy the number of 
days from its en{ry to the time of settlement. 

II. Divide the sum of the products on each side by 6000, and 
the quotients tpill be the interest due on the respective sides at 6 
per cent. (Art. 2i7.a.) 

III. Finally subtract the amount of the smaller side from that 

of the greater^ and the remainder will be the true balance. 

Obs. In eome caseSfinterest on accounts current does not begin until a specified ' 
time after the entry. Hence, it facilitates the operation to place against each 
item the number of days from the time it is due to the time of settlement. 

23. Put the following items into the form of an account cur- 
rent, and find the true balance Jan. 1st, 1854, at 7 per cent. 
A. B. bought of 0. D., July 16th, 1853, merchandise $850; 
Aug. 11th. $460; Sept. 9th, $570; Sept. 14th, $840; Oct 
18th, $780. Tlie former paid Aug. 1st, in stock $260; Sept 
80th, in grain $340; Oct. 5th, cash $500; Oct. 21st, $625. 



QuKST.~376. How find the true balance of an account correDt 1 
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PARTNERSHIP. 

31 7* Pabtnebship is the associating of two or more individU' 
aU i^'sther for the transaction of business. 

The persons tlins associated are called partners ; and the 
associaiion is termed a company^ firm or house. 

The rumh'nf employed is called the capital or stocJc ; and the 
profit or hss to be shared among the partners, the dvoidend. 

Case I.^ When each partners^ stock is employed for the same 
time, 

Ex. 1. A and B formed a partnership; A famished $300 
capital, and B $500 ; they gained $200 : what was each par^ 
ner^s share <.r the gain ? 

Suggestion, —The amount of the whole stock was $300 + 
$500=$800 ; A's part of it was |JJ=i, and B's part was 

Then, A mrjt have had \ of the gain ; and $200 x |=$75 

AndB " " " 4 " " and $200 X J =125 

Proof. — TJiounm of the shares equals the whole gain, $200 

Or, $800 stock : $200 gain : : $300' A's stock : A's gain. 
Now, $200 X 300-T-$800=$75 A's share. 

Again, $800 stock : $200 gain : : $500 B's stock : B's gain. 
And, $200 X 500-^$^0=125 B's share. Hence, 

378f To find each partner^s share of the gain <»' loss, when, 
the stock of each is employed for the same time. 

Multiply each man's stock by the whole gain or loss ; divide 
the product by the whole stocky and the quotient will be his share 
of the gain or loss. 

Or, make each man^s stock the numerator, and the whole stock 
the denominator of a common fraction ; rmiltipVy the whole gain 
or loss by these fractions, and theprodvjcts willbe the respective 
shares of the gain or loss. 



Quest.— 377. What is partnership ? What are the persons thus associated 
oaUed ? What is the associatiou called ? What is the money employed called % 
What the profit or loss? 378. How is each man's share of the gain or kM 
tbuadf wbeu the stock of each ii employed for the same time 1 
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Obs. 1. This rale It applicable to qii«Aloiia In Bankmptogr, General ATerage^ 
and all other operatloiia in wbiehthera ia to be adlviaieu of property in ■pact- 

Sed preportioas. 

SL The preceding case is often called Single PHIowshfp. But since a partner* 
akip is always composed of two or more individuals, it ia somewhat diAeiilt le 
aee the propriotgr of calling it «t«^/«. 

2. A, B, and form a partnership ; A fdmtshes $600, B 
$800, and $1000 ; they gain $480 : what is each man's share 
of the gain f 

8. A Bankrupt owes A $1200, B $2800, $3400, and D 
$4500; his whole effects are worth $5600: how mach will 
each creditor receive f 

4r. A, B, 0, and D make np a purse to buy lottery tickets; 
A pats in $80, B $40, C $60, and D $70 ; they draw a prize of 
$2000: what is each man's share I 

Case II. — WJien the Mtack$ are employed /or unequal periodi, 
6. A and B formed a partnership; A put in $800 for Si 
months, and B $200 for 6 months; they gained $150: what 
was each man's just share of the gain! 

SuffffestioTL — ^Tlie^gain of each depends both upon the capital 
he furnished, and the time it was employed. (Art. 369.) 
A's stock $800 X 2=:$600, the same as $600 for 1 mo. 
B's " 200x6=1200, " " 1200 " 
6um of products, $1800, 
A's share of the gain must therefore be VWv^l" 
B's " « « " u Ki |f}J=|. 

Now $160 X }=$50, A^s share. 
And $150 X f =$100, B's share. Hence, 

S7f • To find each partner^s share of the gain or loss, wheD 
the itoeh of each is employed fov different periods. 

Multiply each partner's stock hy the time it is employed ; maie 
each man's product the numerator^ and the sum of the products 
the denominator of a common fraction ; then multiply the whole 
gain or loss hy each man^s fractional share of the stocky and the 
product will be his share of the gain or loss. 

Oaa. This case is often called Cmpound at DouUe Fellowship. 

Quest.— 0&«. To what is this rule applicable ? What Is It sometimes called ff 
t7V. When each man^s stock is employed for dUbrent periods, how praoeedl 
Obt, What ia this case sometimea called? 
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6. A, B, and C enter into partnersliip ; A pats in $500 for 
4 inc., B $400 for 6 mo., and $800 for 3 mo ; they gain 
$340 : what is each man's share of the gain ? 

7. A and B hire a pasture together for $60 ; A pnt in 120 
sheep for 6 months, and B put in 180 sheep for 4 months: 
what sliould each paj ? 

8. The firm A, B, and lost $246; A had pnt in $85 for 8 
mo., B $250 for 6 mo., and G $500 for 4 mo. : what is each 
man's share of the loss ? 

9. A and B engaged in an adventure of $800 ; A continued his 
stock for 6 months, and received $54 gain ; B con tinned his 4 
months, and received $40 gain : what sum did each contribute. 

MEDIAL ALLIGATION. 

380* Alligation is the method of finding the aaerage prm 
of compounds^ which consist of ingredients of different values; 
or of forming compounds which shall have a given average value. 

It is of two kinds. Medial and Alternate, 

Jfate.— The term aUigaiivn is from the Latin lUliifo, to bind or tie together. 
It had ita origin in the manner of connecting the numbers together by a curve 
Uneiin the solution of a certain class of examples. * 

381* Medial Alligation is the process of finding the mean 
price of a mixture of two or more ingredients of different val- 
ues^ whe^ the quantity and value of the articles mixed are given, 
JtTote,— The term wusdial is deriyed from the Latin nudiuxy which signifies a 
nuan cr averajire, 

1. A farmer mixed 8 hnshels of corn which cost $.92 per 
bushel, with 12 bushels of pats which cost $.56 per bushel: 
what is the mixture worth per bushel? 

Suggestion.— By adding the cost 8 bushels at $.92 =$7.36 
of the corn to the cost of the oats, 12 " .66= 6.72 

the cost of both is $14.08. 20 bu. whole cost $14.08 

But the mixture contains 8 bu. 
+ 12 bu.=20 bu. Now if 20 bu. 20) $14.08 

cost $14.08, one bu. will cost gV of Ans. $.704 per bu. 
$14.08, which is $.704. Hence, 

QuKST.— 380. What is Alligation 1 Of how many kinds is it ? A*oC«. What 
ts the meaning of the term alliKation? 3dl. What is medial alligation? 38SL 
How find the moan value of a mixture, when the quantity and the price of 
each of the ingredients are given 1 
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382» To find the waefrage value of a mixture, when the 
quantity and the price of each of the ingredients are given. 

Divide the whole cost of the ingredients by the whole quantity 
miaged^ and the qxLolient will he the mean price of the mixture. 

Pboof. — Multiply the whole mixture hy the mean pricey and 
%f the product is eqvxd to the whole cost^ the work is right. 

2. A grocer mixed 72 lbs, of sugar worth 6d. a poand, IK) 
^8. worth 8d. a pound, and 95 lbs. worth lOd. a pound : wlAt 
is the worth of a pound of the mixture ? 

3. A refiner melted 5 lbs. of gol(\ 22 carats fine, 2 lbs. 8 oz. 
20 carats fine, and 1 lb. 7 oz. 18 carats fine : what was the 
fineness of the mixture ! 

4. A drover bought 45 horses at $87 apiece ; 64 oxen at 
$48 apiece, and 71 cows at $28 apiece : what must he sell the 
whole at apiece in order to make $100 f 

ALTERNATE ALLIGATION 
383* Alte7*natc Alligation is the process of finding ioTiat 
quantity of two or more ingredients, whose prices are given, 
must be taken to form a mixture of a given price, 

JCi^i—The term aitei note is from the Latin altematus^ signifving bf tumt, 
«nd indicates the ooiinecfioii of the prices which are less than the mean price^ 
with those which are frr eater* Alternate alligation embraces three Cases. 

Cask I. — When the price of each ingredient and the price 
ef the mixture are given^ to find the quantity ^ each ingre- 
dient, 

5. A grocer wished to mix four kinds of tea, worth 8s. Gs. 
7s. and 8s. a pound, so that the mixture may be worth 6s. a 
pound : what quantity of each must be taken. 

Third Operation, 

i — x^ 2+1=8 lbs. 

) J \2 =2 lbs. 

^ ' /8 =3 lbs. 
3+1=4 lbs. 

Suggestion. — We first connect each price, which is less than 
the price of the mixture, with one or more of the prices which 

QnKvr.— 383. What in ftUernata aUigatfoa 1 JV«te. What is tbe meaning of 
the term alternate T 



First, 


Second, 




3—. lib. 


3 --\ 2 lbs. 


8 


5 -O 2 lbs. g 
7— ->,3 1bs. ^ 
8_^llb. 


5— . \llb. f, 
tZ) )i lb. ^ 


5 

7 


8 ^8 lbs. 


8 
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are greaUr; and each greaUr price widi one or more of thoee 
that are leas. We then place the difference between the price 
of each kind and that of the mixture on the right of the price 
with which each is connected, and the differences which stand 
opposite the respective prices, denote the relative qttantitia 
which will form the mixture required. Hence, 

S8I« To find the quantity of each ingredient, when its priee 
tad the price of the required mixture are given. 

I. Write the prices qfihe ingredients under each other ^ 'begin- 
ning with the least ; then connect^ with a curve lincy each priee 
which is less than the price cf the mixture with one or more qf 
thou that are greater ; and each greater price with one or mare 
^ those that are less. 

II. Write the difference between the priee ofeaeh ingredient 
and that of the mixture^opposite the price of the ingredient with 
which it is connected, ]f only one difference stands against any 
pricCy it will denote the quantity to be taken of that price; hut 
\fmore than one^ their sum will be the quantity, 

Pboof. — Find the value of all the ingredients at their given 
prices ; if the amount is equal to the value of the whole mixture 
at the gvoen price^ the work is right, 

Obs. 1. The abuve rale is based on the principle that the excess of one iDgr»> 
4ient above the mean price of Uie mixture, counterbalanced ibeeufieteney of 
another ingredient which is below. Thus, in the first speratien^ 1 lb. of the lit 
kind of tea, lacks 3s. of the average price of the mixture ; but adding 3 Iba. of 
the 3d kind, which is Is. a pound above the average price, vill coanterBalanos 
Ibis deflcieocy. The deficiency of the Sd kind is made up by the excess of the* 4tii. 

In the secoiul aeration, the deficiency ol' the 1st is made up by the excess cf 
the 4th ; and ike deficiency of the 3d, by the excess of the 3d. 

In the third operation, the deficiency of the 1st is partly made up by the U* 
Mss of the 4ih, and partly by the excess of the 3d. 

8. It is imiiiateriai in what manner we select the pairs of ingredients, providad 
the price of one of the ingredients Is less and the other gredisr than tha usa» 
price of the mixture. 

3. Examples under this role admit of as many different ansver«,as there an 
methods or connecting the prices of the ingredients which are less than thai of 
the mixture, with those that are greater. 

6. A goldsmith has gold of 16, 18, 22, and 24 carats fine: 
how much of each may be taken to form a mixture 20 carats 
fine? 

auBST.— 384. How find the quantity of eaeh iogvedientv when its prioe awl 
the prioe of the niixiare are givenT 
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7. How much coffee at 9, 11, and 14 cento a pound, will form 
a mixture worth 12 cento a poand ? 

8. How mach ginger at 16, 18, 21, and 22 cento a ponnd, 
will form a mixture worth 19 cento a pound ? 

9. A merchant wished to buy four kinds of silk, worth 68, 76, 
88, and 86 cento per yard, so that the average price should be 
80 cento: how many yards of each can he take f 

Cask II. — When the quantity of one of the ingrediente and th§ 
mean price qfthe mixture are given. 

10. How many ponnds of starch worth 11 and 16 cento a 
pound, must be mixed with 16 lbs. at 10 cento, so that the mix- 
ture may be worth 18 cento a pound ? 

Suggestion. — By connecting the prices of the ingrediento an 
in the last case, we find the differences between them and the 
price of the mixture to be 2, 3, and 6. Then the difference of 
the ingredient whose quantity is given, is to each remaxniikg 
difference^ as the quantity given is to the quantity required of 
each of the other ingrediento. That is, 

2 cto. : 2 cto. : : 16 lbs. : to the lbs. at 11 cto., or 16 lbs. 
, 2 cte. : 6 cto. :: 16 lbs. : to the lbs. at 16 cto., or 40 lbs. 
Am. 16 lbs. at 11 cto., and 40 lbs. at 16 cents. Hence, 

385» "When the quantity of one ingredient and the price of 
the mixture are given, iofind the quantity of the other ingre-^ 
dienia. 

Find the difference between the price of each ingredient and 
the mean price qf the required mixPure^ as before ; then by pro- 
portion^ 

As the difference of that ingredient whose quantity is gvsen^ 
is to each particular difference^ so is the quantity given to the 
quantity required of each ingredient, 

11. How much molasses at 26 80, and^7 oento per gallon, 
must be mixed with 20 gals, at 20 cto., that the mixture may 
be worth 28 cts. per gallon ? 

12. How much corn at 46, 66, and 66 cento per bushel, must 
be mixed with 26 bu. of oate at 40 cto., that tiie mixture may 
be worth 60 cento a bushel ? 

avsflT.— an. when tbe quanttty of one Ingredleiit and the price of the bi1» 
tore SM giyen, how find the qnentity nqnired of the oIlMr logfettienla t 
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Case ITI. — When the whole quantity mixed and the mean 
price of the mixture are given. 

13. A man mixed 75 baskets of strawberries at 6, 8, and 12 
cents a basket ; the mixtare was worth 10 cents a basket : 
how many baskets of each kind did he mix ? 

Suggestion. — ^We first find the difference between the price 
of eiich ingredient and the mean price as before, viz : 6 cents, 
2 cents, and 2 cents, the sum of which is 10 cents. 

Then the sum of the differences, is to each particular dijffhr- 
ence^ as the wliole qnuntity mixed, is to the quantity of each 
ingredient. That is, 

10 cts. : 6 cts. : : 75 bas. : to the has. at 12 cts., or 45 has. 
10 cts. : 2 cts. : : 75 bas. : to the bas. at 8 cts., or 15 bas. 
10 cts. : 2 cts. : : 75 bas. : to the bas. at 5 cts., or 15 has. 
Am. 45 has. at 12 cts., 15 bas. at 8 cts., and 15 bas. at 5 cts. 
Hence, 

886» When the quantity to be mixed and the price of the 
mixtare are given, to find the quantity of each ingredient. 

Find the difference between the price of each ingredient ami 
the mean pince of the required mixture^ as before; then by pro- 
portion^ 

The sum of the differences^ is to each particular difference^ 
as the whole quantity to be mixed^ to the quantity required 
qfeach ingredient 

14. A farmer having oats at 25 cents, com at 50 cents, peas 
at 80 cents, made a mixtare of 100 bushels which was worth 
60 cents a bushel : how many bushels of each did he use ? 

15. A grocer has four kinds of spice worth 75, 80, 85, and 
95 cents a pound : how much of each will form a mixture of 
60 lbs., worth 87 cents a pound ? 

16. A man bought four kinds of wool, at 50, 62, 75, and 83 
cents a pound, and made a mixture of 750 lbs., which cost him 
70 cents a pound: how many pounds of each kind did he 
take? 



QuBSTw— 380. When the whole quantity mixed and the mean piioeof the mix* 
Sfiiv aregiren, how And the quantity of each Ingredient T 
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REDUOTTOIT OF CURRENCIES. 

387t The term currency signifies money^ or the circulalmg 
medium of commerce. 

888 • Reduction of currencies is the process of changing money 
from the denominations of one couiUry to the denominations of 
another^ without altering its value, 

Ob8. 1 The intrinaic tfolue of the coins ofdifferent nationB* depends npon their 
wifrht and the purity of the metal of which thev are made. (ArL I46.a. Obs. 1.) 

The legal value of foreign coins is determined by the laws of the country. 

3. For the present Handard weight and purity of the gold and silver coins of 
the United States, see Art. 146.a. Obs. 2. 

389t Foreign coins and moneys of account which have been 
made current in the United States, by act of Congress, with their 
values annexed. 



Pound sterling of 6t. Britain, f 4.84 

Do. Canadu. Nuva Spotia, > . qq 
New Brunswick, \ ' 

Franc of France and Belgium, . .186 

Livre Tournois of France, . . -185 

Florin of Net herlanda, . . •4(1 

Do. Southern States Germany, . .40 

Guilder of Netherlands, . . .40 

Real Vellon of Spain, . . . .05 

Do. Plate of Spain, . . . .10 

Milree of Portugal, . . . 1.13 

Do. Azores JS3^ 

Marc Banco of Hamburg, . . .35 

Thaler, or Rix Dollar, Prussia, . .69 



Rix Dollair of Bremen, 
Specie I>))iar of Denmark, 
Do. Sweden and Norway, 
Rouble, silver, of Russia, 
Florin of Austria, 
Lira of Lombardy, 
Lira of Tuscany, . 
Do. of Sardinia, . 
Ducat of Naples, . 
Ounce of Sicily, . 
Leghorn Livre, . 
Tael of China, 
Rupee, British India, 
Pagoda of India, . 



. 1.05 
.1.06 
. .75 
. .48f 
. .16 
. .16 
. .180 
. .80 
.S.40 
. .16 
. 1.48 
. .445 
.1.84 



Ex. 1. Reduce £20 sterling to Federal money. 

Suggestion. — ^The legal valne of £1 is $4.84, consequently 
£20 must be 20 times as much ; and $4.84 x 20=196.80. Ans, 

2. Reduce £5, 13s. 6d. to Federal money. 

Suggestion. — Reduce 13s. 6d. to .Operation. 

the decimal of a pound, and multiply £l=$ 4.84 

$4.84 by the number of pounds ; the £5, ISs. 6d. =£5.676 

result is the answer. Hence, Ans. $27,467 



QrasT.— 387. What Is currency 7 388. What ii reduction of mipvatim t 
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891* To rednoe Sterling to Federal money. 

I. Beduee the given shillings, pence, and farthings to the ded- 
nutlqfa pound, and annex it to the pounds. 

U. Multiply the legal value of £1 expressed in Federal 
money, by the number of pounds toith the decimal annexed^ 
and point off the product as in multiplication of decimals'. 

Obs. ah foreign coins may be redooed to Federal cnrrency, by maltiplyiDg 
tbe value oi mu expreaaed in Federal money by the number of ooin8. 

Bed ace the following to Federal money. 

8. £100, 6s. 4. £275, 15s. 

6. £450, 7s. 6d. . 6. £368, 16s. 4d. 2 far. 

7. £591, 12s. 8d. 1 far. 8. £463, 13s. 6d. 8 fer. 

9. £623, 178. 9d. 2 far. 10. £703, lis. 4d. 1 far. 
11. 8768 francsi 12. 2365 roubles, Rossian. 
18. 9271 florins. 14. 6235 taels, Chinese. 

16. Bednce $27,467 to Sterling money. 

Suggestion. — ^We divide the given dpUars Opertxtion. 

by $4.84, because $4.84 make £1. Then, $4.84)$ 27.467 

redacing the decimal .676 to shillings and £5.676 

pence, the result is £5, 13s. 6d. Hence, Ans. £6, 13s. 6d. 

S92* To reduce Federal to Sterling money. 

Divide the given sum by the legal value cf £1 expressed in 
Federal money, and point off the quotient as in division ofdeei- 
mdls. The figures on the left of the decimal paint toill be 
pounds; those on the right, decimals of a pound, which must be 
reduced to shillings, pence, and farthings. (Art 201.) 

Obs. Federal money may be reduced to uwg foreign eurneuef, by dlTidinc tbt 
giyen som by the Federal yalue of the unit money of the giren cumocy. 

16. Beduce $486.42 to ster. 17. Bednce $1452.60 to ster. 
18. Beduce $16256.76 to ster. 19. Beduce $20273.375 to ster. 
20. Bednce $50375.625 to ster. 21. Beduce $125370.84 to ster. 
22. Beduce $2564 to francs. 23. Beduce $8256 to francs. 
24. Beduce $3265 to florins. 25. Beduce $7264 to roubles. 



QuKST.— 991. How reduce SterUng money to Federal 1 Oft*. How may all 
foreign coins be reduced to Federal money ? 392. How rpdnee Federal ouinoy 
lo BterliiigT 9bs. How reduce Federal money to any fiueigii cunencj t 
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26. Bedace |45 to New England currency. 

Suggestion. — Since there are 68. N. E. cur. $45 

in $1, in $45 there are 46 times as many, or 6s. 

270s. Now reducing the shillings to pounds, 2|0)27{0s. 

the result is £13, 10s. Hence, Arts, £13, 10s. 

393* To reduce Federal money to the State currencies. 

Multiply the given sum Jyy the number of shillings which^ in 
the required currency, make $1, and the product vdll be the an- 
swer in shillings, and decimals of a shilling. Reduce the shillings 
to pounds^ and the decimals to pence and farthings. (Art. 201.) 

Ob«. For Table of the different State currencies aod their origin, see p. 148. 

Reduce the following to the specified currencies. 

27. $378 to N. E. currency. 28. $565.75 to N. E, currency. 
29. $465.45 to N. Y. currency. 30. $875.50 to N. Y. cur. 
31. $640.25 to Pa. currency. 32. $950.60 to Ga. currency. 
83. $10Q0 to Canada cur. 34. $25.78 to Canada cur. 

35. Reduce £15, 78. 6d., N. Y. currency, to Federal money. 

Suggestion, — Reducing the pounds to Operation. 

shillings, and the pertce to the decimal £15, 7s. =307.0 s. 
of a shilling, we have 807.5s. Now, as and 6d.=0.5 s. 

Ss. N. Y. cur. make $1, 307.58. will make 8)307.5 s. 

as many dollars as 8 is contained times Ans, $38.4376. 

in 307.5 ; and 307.5-7-8=$38.4375. Hence, 

891* To reduce the State currencies to Federal money. 

Eeduce the pounds to shillings^ and the given pence andfa/t' 
things to the decimal of a shilling ; then divide the sum by the 
number of shillings which, in the given currency, make $1, and 
the quotient will be the answer in dollars and cents. 

Reduce the following examples to Federal money. 

86. je48, 16s. 4d. N. E. cur. 87. £73, 48. 5d. N. E. currency. 

88. £100, 18s. 3d. N. Y. cur. 39. £256, 5s. 2Jd. N. Y. cur. 

40. £296, 12s. Penn. cur. 41. £430, 8s. Penn. cur. 

42. £568, 108. Ga. currency. 43. £1000, 15s. 4d. Can. cur. 

■ — f ' - 

QijK8t.--393. Hov rednce Federal money to the State ou^ncies T 394. How 
reduce the State cnrroDciea to Federal money f 



942 KxcHAnec [SscT. XV. 

EXCHANGE. 

S95t ExcHANGK in e4>mmtree^ $ignijle» the receiving or pay^ 
ing of money in one plaee^ Jot an equal turn in another, by 
drafU or bills ofExcliange, 

Obs. 1. A Bill of Ezekav^ is a wiiiten order, addraased to a pCTSon, directing 
bim to |>ay at a ap«c:fie>i bme, a oeriam sum of mmiej to aDotber penuu, or to 
his order. 

9. l*he p«rM>n who tigms the bill ia called the irmwer or wtmker; the peraoa 
hk wbo-e favor it u dntwo ihe km/er or remitter; the person oa whom it is 
drawn, the drawee, and aAt-r he has accepted it, the mccrpter ; the person to 
whom the moiiej-is directed to be paid, the /ajpee; and the peraoa who has legal 
poasession of it, tiie kmider or ewmer, 

396t The acceptance of a bill or draft is a promise to pay it 
at maturity or the specified time. The oominon iiieliiod ot ac- 
cepting a bill, is for the drawee to writd the word accepted 
and his name under it, across the bill, either on its face or back. 

Oas. If the ^Y9<'« wishes to *ell or tratufer a bill of exchange, it is neoessarj 
few bim h> endorse it, ur write his name on the back uf U. 

S97t The par of exchange is the standard by which the 
comparative worth of the currency of different countries is 
estimated. 

Obs. ]. Hie pv •/ exekmage may be ^Iher rvtrnufc, or n0muneJl. 

The intrtuKtc per is ibe re.t/ vmiue of the currency uf difftfreut coontriea, as d^ 
tMtnltied by the weight and pmntf of their respective coins. 

A momtiiOi per is a eomventimtel standard esiabiished by commercial naase^ 
and mat tm ^boee or heLrw ihe inirinsic par. 

S. ExchHiijfe is seldom stutiomary^ or mt pmr, loug at a time. It Tariea aeeoid- 
ing to the circumstances of trade. 

When the baiance of trade ia against a oountiy, that is, when the ezpiwti am 
less than the imports, bills on the foreign country will be ebeeepar^ for the rea-on 
ttiat there will be a greater demand for ihem to pay the balance due abrMHi. 
On the other hand, when the balance of trade ii in favor of a ooontiy, fordgn 
bills will be bdew par, for the reason that fewer will be required. 

3. The course ef exchange bs its jlice<«aCis« above and heiom par. 



it Exchange is of two kinds, inland or domestic, and 
foreign. Domestic exchange relates to monetary transactions 
between different places in the same country. Foreign exchange 
relates .to monetary transactions between different countries. 

QuKST.— 395. What is Exchange ? Obs. What Is a bill of exchange ? Who 
la the drawer 1 The drawee ? The payee ? The owner ? 396. What l« the par 
ofezchaage? Of how many kinds is it 1 l¥liat is the inirinsic par 1 Tbenom- 
inal par. Oho. Wliat b the euurae of exchange 1 387. Of how wumj kiadall 
axshangef What is domeade exchaogo ? Forelgat 
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INLAND OR DOMESTIC EXCHANGE. 

399t Inland^ or Domestic Exchange^ is reckoned at a certain 
per cent, on the legal currency of the country. 



$5588. New Yobk, March 27th, 1853. 

1. At sight, pay to the order of Messrs. Brady &Co., Fifty-five 
hnndred and eighty-eight dollars, value received, and charge 
the same to . William Dwiaux. 

To Messrs. J. K. Walkkb & CJo. 
Merchants, Mobile. 

What is the value of this bill at 2 per cent, premium ? 

Suggestion. — Since exchange is 2 per * Operation, 
cent, premium, the draft is worth the $5288 draft, 
amount stated in it, and 2 percent, be- .02 rate, 

sides. We tlierefore find 2 per cent, on $105.76 premium, 
$5288, and add it to the draft. Hence, $5393.76. Ans. 

400t To calculate exchange on domestic bills or drafts, 

Multiply the amount of the hill hy the given per cent. 
expi*essed in decimals, and the result will be the exchange. 

2. A merchant in Philadelphia wishes to remit $8278 to 
New Orleans : what will a draft cost at 2 J per cent. disconnt?_ 

8. A man in St. Louis wishes to buy a draft on New York 
for $1127.50 : what will it cost him at 1} premium ? 

4. A merchant in New Orleans consigned 500 bales of cot- 
ton, each weighing 878 lbs., to his agent in Boston, which the 
agent sold at 8 cents a pound, and charged 2\ per cent, com- 
mission ; the merchant finally sold a draft on his agent for the 
sum due him, at 1 per ceut. premium : how much did he receive 
for his cotton ? 

5. B of New York sent 876 pieces of cloth, containing 35| 
yards a[)iece, to D in Cincinnati, and agreed to pay him 2^ per 
cent, commission, and 3 percent, guarantee. B sold the cloth 
at $4.87^ per yard, paid $69.50 freight, and $36.15 insurance. 
For- what sum can B draw on D ; and what will he receive 
for his .cloth, if he sells the draft at 1| per cent, premium ? 

QuBiT.— 400. How do you calculate exchange on domestic bills or 6n 



HI. FTrfi.-CT:T^ becw^ei line U-ii^i Statet aad Emflmi ■ 
witi^m ^xfnAitKr k ^ p«r ceoc &»>«« piCp £l=1.0d x $^; and 

2. Iks IWIIIM aMt«BCkH[^«K 1 

fv fai«v *» 'i^ i^w tf & pMiid ^afinip. k mubms XI •• to worth 
— ^ »*.«f wfce— to Mf iiiiii *i^»»lJ«>«ii* to 1 1 mil ks^vslMil 

■ Mil ■mil, at iii to ±<*«fit to flfat-i^w. amwr flf a^nDB<&0&i^.- aHAc«fefeto|i 
mikaMtf an :te» taBii «l«f| ai» apomtX aotf toicspraatoB ortpvcol 
«r <»««r, he£>ffe Bing*iah ftmto ar* ■» wij M jar, tiftiic <^ iiiaf «r ' - ' ' r. 



Bxciuti^ £:ilu^ 10s. Xxv Tqkk, April Sih, 185S. 

1. At chirtT daj» «ight <rf ihs first of Exciumse, (the second 
and third of tike suae d^fie and teoor nnpeikl,) paj Charles 
Rowev T^\^ or order. Three Laadred and ten pounds, ten ahilr 
fin^ sterling, with or withoot £irther adriee^ 

Jamb Coxrad. 
To M^jnrt, Bascto & Col 
Broken^ Lojidou^ 

What is the Tahie of this KD of Exchange, at 8| per emt 
pteminm ? 

ifti^ei^iVm.— The giren shillings (lOs.) (^Mratiraw 

are equal to £^, which we annex to the JESlOi, lte=JE310i» 

pounds. Xow, as the rate of exchange 4.83S 

is 8| per cent, ahore par, it is evident 6210 

that £1 =1.085 X t^, or $4,822. We «210 

therefore moltiply the given pounds hj 24840 

the nominal par value of £1 increased 12420 

hy the per cent preminm, and the result Am. $1497.2310 
is t}ie valae of the hilL Hence, 



avBrr.r-40L Bow to ezdiaiige on Eogluid eoamooly reckoned ? (M». Wkf 
ftexebtoffBOoEagfaMidftlwaysmmach abuwpvT What does the Mwinl 
9«r tonune to be the Taloe or ft poand Sterling? What is iU imriaaie valw 1 
Ite tacal Tftloe ? At what preminm then most exchange he, hefofe StolUk 
imdf am IB fMlfl^ It par, takfoc the lecil Talee or jn aa the HaMlaidf 
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402. To find the yaltie in Federal money of Bills of Ez- 
change on England, at a given per cent, premium. 

1. Bedtiee the shillings^ psnce^ and farthings to the decimal 
qfa pound^ and annex it to the given pounds. (Art 200.) 

IL Multiply this sum by the nominal par value of £1, in- 
creased by the given per cent, exchange^ and the product unU hi 
the value of the bill in I\sderal money. 

Or, multiply the pounds and decimal of a pound by ^- ; then 
find the per cent, exchange and add it to this product ; the re- 
suit will be the value of the bill in Federal money. 

Obs. In negotiating foreign bills, it is custnmary to draw tkree of the MPrnt datt 
and amount, wliich are called the First, Second and Third of Ezckangt ; and 
oolleelively, a Set of Exchange. These are sent by different ships or oonref 
■noes, and when the first la accepted or paid, the others are Tuid. 

2. What is the vi^ne of a bill of ezohange on London for 
£1568, 58., at 9 per cent, premium ? 

8. When exchange is 9^ per cent, premium, what is the 
Talue of a bill for £2673, 15s. 8d. ? 

4. What is the Federal valne of £3181, 78. 6d., at 10 pel 
cent, preminm ? 

5. A traveler paid $2730 for a bill of exchange on London, 
at 8 per cent, premium : what was the amount of thei>ill ? 

Suggestion. — Since the rate of ex- Operation. 

change was 8 per cent, it is plain £1= |4.80)> 2730.00 00 

1.08 X %-'^, or $4.80. Now if $4.80 will £568.76 

buy £1 , $2730 will buy as many pounds 20 

as $4.80 are contained times in $2780, 8.15.00 

which is £668.75. The decimal .75 is Am. £568, 16s. 
equal to 16s. Hence, 

403* To find the value in^ Sterling money of any sum of 
Federal money, at a given per cent, exchange. 

Divide the given sum by the nominal par value ofSX in Fed- 
eral money increased by the per cent, exchange, and the quotient 
wiU be the value in pounds and the decimal qfa pound. Reduce 
the decimal to shillings, pence, and farthings, annex them to the 
pounds, and the result will be the arhswer, (Art 210.) 

Qdbst. — 403. How do yuu And the value in Federal money of biUs of exeliaiig» 
cn Kneland at a giTen per cent, premium f 
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6. What 14 the Sterling value of $1660.75, at 9 per cent, 
excliange ? 

7. AV J;at is the Star, value of $4368.50, at 10 per cent Ex. ? 

8. What is the Sler. value of $5280.60, at 8| per cent. Ex. t 

9. What is the Ster. value of $56000, at 9| per ct. exchange? 

10. A inerciiant consigned 2560 bbls. of flour to his agent in 
Liverpool, who sold it at £1, 8s. 6d. per barrel, and charged 2 
per cent, commission : what is the net amount of the flour in 
Federal money, allowing 8 per cent excliange ? 

12. A merchant in N. Y. shipped 1000 bales of cotton weigh- 
ing 360 lbs. per bale, to his agent in London, who sold it at 
8Jd. per pound, paid Jd. a pound for freight, and charged 21 
per cent, commission. What was the net proceeds in Federal 
money, allowing 8^- per cent exchange ? 

404« In France, accounts are kept m/ranes and centimes. 
The franc is the unit money. Jt is subdivided into deciines or 
terUJia, and centimes or hundredths^ according to the decimal 
notation^ in the same manner as Federal money. 

10 centimes make 1 decime ; 10 decimes make 1 franc. 

Oss. In bujiness muLiere, decimes are exp- eased in eentimet. Thus, In qoot- 
ing exchanges, iuBleud or saying 5 francs, 3 deciines, and 3 ceniimesure worih a 
dollar, it is custmnary tu say, exchange is 5 francs and 23 centimes per dollar; la 
circulars and prices current, it is writieo, Francs, 5.23 lo 5.18, Slc 

405* In negotiating Bills of Exchange on^FraneCf it is cus- 
touiary to make the dollar the Jixed sum or basis of calculation, 
while the French cuirency is the variable sum. 

406» To find the value in Federal money of Bills of Ex- 
chuiige on France. 

Divide the given sum by the exchange value ofil expressed in 
francs and centimes^ and the quotient will be the value of the 
bill in Federal money. 

Oas. Formerly exchange on France was calculated at a certain per cent, on a 

nominal par of exch tnge, which asaaroed a dollar to be equal toS^ francs. Thii 
metbod, though slill adhered to In books, is discarded by business men. 

13. What is the value of a bill of exchange on Paris for 4515 
francs, exchange at 5.25 francs per dollar ? Ans. $860. 

14. What is the value of a bill of exchange on Havre for 
10640 frauds, exchange at 5.16 francs per dollar. 

15. What is the value of 25265 f. exchange 5.20 f. per $1 ? 

16. What is the value of 68482 f- ^change 5.16^ f. per $1 1 
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ARITHMETICAL PROGRESSION'. 

- 408. Peogeession is continued proportion. It is of two 
kinds, arithmetical and geometrical. 

409* Arithmetical progression is a series of numbers, which 
increase or decrease by a common difference; as 8, C, 7, 9, 11, 
13, &c. ; or 13, 11, 9, 7, 5, &c. . 

Obs. If the series increases, it is called ascending; if it decreases, deaeeniinf. 
Arithmetical progression is soineiiines called equidtfferent aeries. 

410t When /our numbers are in arithmetical progression, 
the sum of the extremes is equal to the sum of the means. 

Thus, in the series 8, 5, 7, 9, the sum 3 + 9=5+7. 

Again, if three numbers are in aritlimetical progression, the 
svm of the extremes is double the mean. 

Thus, in the series 9, 6, 8, the sum 9+3=6 + 6. 

411* In an ascending series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 3, and the common difference 2, the series 
is 3, 6, 7, 9, 11, 13, &o. 

In a descending series, each succeeding term is found by 
subtracting the common difference from the preceding term. 
Thus, if the first term is 15, and the common difference 2, tho 
series is 15, 13, 11, 9, 7, &o. 

412» In arithmetical progression, there are five parts to be 
considered, viz : the first tei^m. the last term, the number of 
terms, the common difference, and the sum of all the terms. 
These parts have such a relation to each other, that if any 
three of them are given, the other two may be easily found. 

413* To find the sum of all the terms, when the extreme$ 
and the number of terms are given. 

Multiply half the sum of the extremes by the number oftermSj 
and the product will be the sum of the given series. 

QtTic«r.— 403. What is progression ? Or how many Icinds Is ill 409. What 
is nrithmeticul progression? Obs. If the series increases, what is it called ? If 
it decrea>!es. what? 410. When four numbers are in arithmetical prt^res^inn, 
to what is the sum of the extremes equal ? 41 1. fn an ascending series, iiow <• 
each successive term found? 413. When the extremes and nombw of ten 
•re given, how find the sum of all the terma 1 
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1. If thd extremes of a series are 2 and 14, and the nnmber 
of terms is 7, what is tiie sum of all the terms ? An8. 66. 

2. If the extremes of a series are 36 and 4, and the numher 
of terms 9, what is the sum of all the terms ? 

8. How many strokes would a clock which goes to 24 o'clock, 
strike in a day ? 

415 • To find the eommon difference^ when the extremes and 
Ihe number of terms are given. 

Divide the difference of the extremes by the number of tenm 
less 1, and the quotient toill be the common difference required, 

4. If the extremes are 2 and 38, and the number of terms 13, 
what is the common difference? Ans. 3. 

5. The extremes are 3 and 19, the nnmber o^ terms 9 : what 
is tlie com. dif. and the sum of the series? 

416* To find the numher of terms, when the extremes and 
eommon difference are given. 

Divide the difference of the extremes by the eommon differenes^ 
and the quotient increased by 1 will be the number of terms, 

6. If the extremes are 2 and 53, and the eommon difference 
8, what is the nnmber of terms ? Ans. 18. 

7. A man spent $3 the first holiday, $45 the last, and each 
day $3 more than on the preceding : how many holidays did 
be have, and how much did he spend ? 

41 7« When the sum of the series, the number of terms, and 
one of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by the numher ofterms^ 
and from ihe quotient take the given extreme. 

8. If one extreme is 10, the number of terms 6, and the sum 
of the series 42, what is the other extreme ? Ans, 4. 

9. If the sum of the series is 1924, one extreme 27, and the 
number of terms 26, what is the other extreme ? 



Qui ST.— 415. Wheothe extremes and namber of terms aregiTeii,how find the 
common difference 1 416. When the extremes and common diflbrenoe are giTon, 
^w find the number of terms ? 417. When the sum of the series, the number 

' tarmsy and rae of the extremes era glTOQ, how find the other exminef 
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GEOMETRICAL PROGRESSION. 

418« Oeometrical progresnion is a series of numbers which 
increase by a common multiplier^ or decrease by a common divi- 
sor ; as 2, 4, 8, 16, 32, &c. ; or 32, 16, 8, 4, 2. 

Ob8. 1. If the series f nereases, it Is called ateending ; If it decreases, detcendvng. 

The numbers which form the series, are called the term* of the progression. 
The common multiplier^ or divisor, is called the ratio. 

S. In an ascending series, each succeeding term Is found by multiplying tb*-- 
preceding by the ratio. Thus, if the first term is 2, and the ratio 3, the series is 
2, 6, 18, 54, «cc 

In a descending series, each succeeding term is found by dlriding the preceding 
by the ratio. If the first term is 54 and the ratio 3, the series is, 54, IS, 6, 2. 

3. It' the Jirst term and ratio are the same, the progression is simply a series of 
powers; 8s2; 2x2; 2x3x3; 2x2x2x2, &c. 

4. In Geometrical as well as in Arithmetical pr^fressivn^ there are fire parts 
to be considered, viz : ike first term, the last term, the number of terms, the ratio^ 
and the sum of all the terms. These parts have such a relation to each other, 
that if any three of them are given, the other two may be easily found. 

419. To find the last term, when the first term, the ratio^ 
and the number of terms are given. 

Multiply the first term into that power of the ratio whose 
index is 1 less than the number of terms^ and the product uriU 
be the last term required. 

Oss. The several amounts in compound interest, form a geometrical series of 
which the principal is the Ist term ; the amount of f I for 1 year the ratio , 
and the number of years +1 the number of terms. Hence the amount of any 
sum at compound interest, may be found in the same way as the last term of a 
geometrical series. 

1. If the first term of a geometrical progression is 4, and the 
ratio 3, what is the 6th term ? Ans, 324. 

2. If the first term is 48, and the ratio j, what is the 5th 
term. 

8. The first term of a series is 8, the ratio 4 : what is the 
7th term ? 



QuBST.— 418. What is geometrical progression? Obs. When the series iiw 
creases, what is it called ? When it decreases, what 1 What are the torma of 
the progression 1 In an ascending series, how is each succeeding term found 1 
How in a descending series 1 tf ihe first term and the ratio are the same, what 
Is the series? 419. When the first term, the ratio, and the number of tertF«- -~- 
given, how do you find the last term 1 Obs* How find the amouut of i 
at compound intMssi by geometrical progvessioii 1 
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4. The first term of a series is 2, the ratio 2 : what is the 
23d term? "^X 

6. If a scholar receives 1 credit mark for iSe 1st example he 
selves, 2 for the 2d, 4 for the third, and so od, the number 
being doubled for each example, how many marks will he 
receive for the 12th ? 

6. What is the amount of $225, at 6 per cent compound 
interest for 4 years ? 

7. What is the amount of $310.50, at 7 per cent, compound 
interest for 5 years ? 

420t To find the sum of the series, when tlie ratio and the 
extremes are given. 

Multiply the greatest term hy the ratio^ from the product sub^ 
tract the least term, and divide the remainder hy the ratio less 1. 

Ob8. 1. When the^r^e term. \\\e ratio and the number of terms are given, to 
And (he sum uf the series we must first find the lost tenn. then proct^ed at above. 

S. The «ttm of an infinite series whuae terms decrease by a coram- »u divisor, 
mny be found by multiplying the greatest term into the ratio, and dividinjf the pro* 
duct by the ratio leas I. The least term beiug iiifiuitely amulJ, is of do compara- 
tive value, aud is therefore uegiecled. 

8. If the extremes are 4 and 972, and the ratio 3, what is the 
sum of the series? Ans, 1456. 

9. The first term is 3, the ratio 2, and the number of terms 
9 : what is the sum of the series? 

10. The extremes of a series are 24 and 48144, and the ratio 1{ : 
what is the sum of the series? 

11. What is the sum of the infinite series |, J, |, &o. 

12. What is the sum of the infinite series ^, j, -^^^ &c. 

13. What is the sum of the series .1 ; .01 ; .001, &c. 

14. A man bought a garden 8 rods wide and 4 rods long, 
and agreed to pay 1 cent for the 1st sq. rod, 4 cents for the 
2d, 16 cents for the 3d, and so on, quadrupling each sq. rod : 
how much did his garden cost him ? 

15. A lady bought a di'ess containing 12 yards, agreeing to 
pay Is. for the 1st yard, 2s. for the 2d, 4s. for tlie 8d, and so 
on : how much did her dress cost ? 



QiTRST.— 42U. When the ratio and the extremes nre given, how find the sam 
of tlio set U'» ? Ofn. How flad the sum ui aa lutta le aerto^, wtMive (oima d 
b/ a commou divisor ? 
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MENSURATION. 

421 • Mensuration is the art of measuring magnitudes, 
Ob8. The term magnitude^ denotes that which has one or more of the Uire« 
dimeusions, lengthy breadth^ and thieknua, 

422t A: line is length without hrectdth. 
A surface is that which has length and breadth, without 
height or thicJeness, 

423t In tneasuTing surfaca^ it is customary ta assume a 
square as the measuring unit^ whose side is a linear unit of the 
same name; as a square foot, a square rod, &c. (Thomson's 
Legendre's Geometry, IV. 4. Sch.) 
JVote.— For the demonstratfou of the following principles, see references. 

424t A square is a figure which has four equal sides, and 
all its angles right angles, (Art. 153. Obs.) 

, A 'parallelogram is a quadrilateral figure 

whose opposite sides are equ^l and parallel. 

It may be right-angled^ or oblique angled, 

(Figs. 1, 8.) 

A rectangle is a right-angled parallelogram. (Fig. 1.) 
425t To find the area of a rectangle, and a square. 
Multiply the length by the breadth. (Leg. IV. 5.) 

A*tf<e.— When the area and one aide of a rectangle are given, tka other aide it 
found by dividiug the area by the >rto6it«i(ie. (Art. 29i. Note.) 

1. How many acres are there in a field 190 rods long, and 90 rods wide f 

.ana. 67i acres. 
S. How many ncres in a field 800 rods long, and \^28 rods wide ? 

3. Find the area of a square field whose sides are 65 riKis in lenglh. 

4. A roan fenced off a rectangular field contaiuing 3750 sq. rods, the length oi 
which waA 75 rods: what was its breadth 1 

5. One side of a rectangular field is 1 mile in length, and it contains 160 ocres: 
what is tiie leugth of the other side 1 PI q 

42Ct A rhombus is a quadrilateral figure 
who^se sides are equal and its opposite sides 
parallel, but its angles not right angles. 
(Fig. 3.) 

A rhomboid is an oblique angled paraJr- 
lehgram, (Fig. 3.) * 

Obs. The term altitude, denotes perpendiAularheight 
«sA,B,Fig.3. 





862 lunrsuRATiov. [Bbot. XT. 

427t To find the area of a rhombus^ and rhomboid. 

Multiply ilu length by th^ altitude, (Leg. lY . 6.) . 

e. The length of a rhombus ii 17 ft., and iti perp^ndicolar height 16 ft. : what 
to'ltsareaf ' .tfiu. S73 aq. ft. 

7. What la the area of a rhomboid whose altitode la SS rods, and Its length 
M.6rods1 J^^^B 

: I28t A trtg^egiutn is a quadrilateral figare, 

having only two of its sides parallel (Fig. 4.) 

Obs. a diofomal ia a atnight line Joining two oppotlte anglaa ; | 
■sAB,Fig.4. ^ 

429t To find the area of a trapezium, (Leg. IY.^7.) 
Multiply half ^^ '^^ ^f ^^ parallel sides by the altitude, 

8. The pRrallel sides of a trapeziam are 15 feet and 31 feet, and its altitade 19 
fest : what is its area 1 jSn*. SJ6 feet. 

0. Find the area of a trapezium whose parallel sides are 25 rods and 37 rodii 
and its aUilude 18 rods. 

430i To find the area of a triangle. (Art. 864. Leg. IV. 6.) 

Multiply the base by half the altitude. 

Oas. 1. the bate of a triangle is found by diriding the area hjka^the dtfi 
ude. (Art. 355.) 
S. The attitude oi a triangle Is found by dividing the area by half the base, 

10. What ia the area of a triangle whose bsse is 45 feet, and its altitude 90 
Mt? jfM. 450 Kq. ft. 

11. What la the area of a triangle whose base is 156 feet, and its altitude 63 
4Mt1 

431 1 To find the area of a triangky when the three sides an 
^ven. 

From half the sum of the three sides subtract each side respee- 
4wely ; then multiply together half the sum and the three re- 
mainders^ and extract the square root of the product. 

IS. What is the area of a triangle whose sides are respectlrely 10 feet, 19 fM* 
Ad 16 ft. t .i9ii«. 5Q.99-|-ft. 

13. What is the area of a triangle whose sides are each 12 yds. ? 

432t A circle is a plane figare hounded by a euroe line^ eveiy 
part of which is equally distant from. a certain pofht within, 
wiled the centre. (Fig. p. 147.) 

The circumference is the curve line by which it is bounded. 

The diameter is a straight line which passes through the 
Mntre, and is terminated on both Bides by the oircumfereiiMi. 
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The r€uliui or i&mi^iameter is a straight line drawn from 

the centre to the oircnmference. 

Obi. From the deflnition of a circle, it foUowi Hiat all the raiU are tfsel; 
also, that all the diameters are equal. 

I33t To find the eireumferenee of a circle, when the diam- 
eter is given. (Leg. V. 11. Sch.) 
Multiply the given diameter by 8.14159. 

14. What la the cireomremioe of a drele whoM diameter la IS ft 1 

jf ii«. 47.If38S tL 
15b What is the elrcumrerance of a cirde wboae diameter is 100 roda 1 

4S4t To find the diameter of a circle, when the cironmfer- 
ence is given. 
JHvide the given eireumferenee by 8.14159. 

Oas. The diamHer of a circle may also be foimd by diyidlns the ana by .7854, 
aad extracting ibe «f iterc raet of the quotient. 

10. Whst to the diameter of a circle whose eireamf. is 94.3477 ft.? Jhu, 30 A. 
17. What is the diameter of a cirde whuss circumference is 038.318 yards t 

435t To find the area of a eireU. (Leg. Y. 11.) 

Multiply half the eireumferenee by half the diameter ; or, 

multiply the eireumferenee by a fourth <tf the diameter, 

Oss. The srea of a cirde may also ba found by muHlplying the afaare of Its 
diameter by the decimal .7854. 

IB. What is the area of a cirde whose diameter is HW (t t An», 7854 sq. ft. 

19. What is the area of a circle whO:^ diameter is 120 nids? 

SO What is the area of a circle whose circumrerence is 160 yards? 

SI. Required the diameter of a circle containing 50.38.56 square rods ! 

S-2. Required the diameter of a circle containing 201.0S34 square feetl 

436t A Bolid is a magnitade which has length, breadth^ and 
ihie^neu, 

437t In measnri jg solide^ it is cnstonnary to Assnme a eub4 
as ilie meaturing unit^ wltose sides are squares oi tlie sftme 
name. The sides of a cnbic inch, are square inelies ; of a cubie 
foot^ are square feet, &c (Art. 154. Obs.) 

438« To find the solidity of bodies whose sides are perpe^ 
dienlar to each other. (Art. 164. Leg. VII. 11. Sch:) 

Multiply the lengthy breadth^ and thickness together. 

Oas. When the eanuntg of a solid and two of ito aidee are given, the etkt^^ 
eid$ is ibond by diTiding the eoutenta by the product of the two sides. (Art. 894$ 

S. Bow many cubic feet aro ttieie in a stick of timber 00 feet long, 9k feel 
frtil#.and3fee(tbidtt 4M.«fe<sdBk&^ 

- T.P. >% 
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94. Bow many cable feet tn a wall lOt feet long, 15| feet blgta, sad 3^ feel 
lliick? 

35. A man wishes to make a cubical bin, which aball cootaio 19883 aoUd feci: 
what mtt5t be the length of ita side? 

36. If a stick uf timber coutainliig 400 cable feet, is 60 feet laag, and 3^ feet 
thick, what is ita width? 

439t Kpritm is a solid whose bases or ends are nrnilaVy 
equal, and parallel, and whose sides are paraUelograioM. 

Obs. ]. Wbeo the bases of a prism are tnai^M His called 9ktriatmguLarprum\ 

Whau square, a square prism, &c. 
3. All pri&ms whuse ends are parmlleUgram* are called pamdldopipedtinM, 
3. A riffkt prism is ooe whose sides are perpeudicular k> Us baaes. Ail other 

prisms are caUed Miqiu. 

440« To find the solidity of a prism. 

Multiply the area of the base by the height. (Leg. YII. 12.) 

Obs. 1. The height of a prism is the perpendicalar dtetanee between the plansa 
of the bases. Heocoi in a right prism, the height is equal to the leugih of ooe 
of the sides. 

3. This role is applicable to all frisms, triangolar, qoadrangalar, k*. } atoo to 
mil parallelopipedoHS^ 

S7. What ia the aolidity of a prism whose base b 5 feet aqoare, and its beigM 
15 feet? j9Mjr.375cabJcfeet. ^ 

28. What is the soliditj of a triangalar prism whose height is 30 feet, and the 
area of whose base is 460 square feet ? 

441 • To find the lateral mrfaee of a right pn^t*-. 
Multiply the length by the perimeter of tJte base, 

Obs. If we add the areas of both eods to the lateral sarfaee, the sara win be 
the whole surf ace of llie prism. 

39. Required the lateral snrfhce of a triangalar prism whose porhneter Ib4| 
inches, and its length 13 inches. j9m/54 square liicbee. 

30. Required the lateral surface of a quadraogolar ptiSm whose sides are each 



8 feet, and ita length 19 feeL 

442t A pyramid is a solid whose base is a 
triangular, square^ or polygoTial plane, and 
whose sides terminate in a point called the 
vertex, (Fig. 5.) 

X frustum of 9, pyramid is the part which 
remains after cnttiDg off the top by a plane 
Parallel to the base, Bsabcde^ Fig. 6. 



Fig. 5. 
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443t A cone is a solid whose base is a cireU, and its sides ter- 
minate la a paint called the vertex. (Fig. 6.) 

K frustum of' a cone is the part which 
remains after cutting off the top by a 
^lane parallel to the base^ ?i&ah ed, ^ 

444t To find the solidity of a pyramid^ 
or cone. (Leg. VII. 18. VIII. 4.) 

Multiply the area of the hase by ^ of 
the altitude. 

31. Required the solidity of a sqaa.« pyramid^ tiio A{ 
•ide of whose baae is S5 feet, and whose lieigiit is 
€0 ff et. Jins. 1250:) cubic feet. 

33. Required the solidity of a cone, the diameter ot whose base is 30 feec, and 
whose height is 90 feet. 

445t To find tlie lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VIL 16. VIII. 3.) 

Multiply the perimeter of the base by \ the slant-height. 

. Obs. The tlant'height of a regular pyrnm'd, is the distance from the yertex or 
»ummit to the middte of one of the aides of the base. 

33. What is the lateral surfnce of a triangular pyramid whose s^ant-helgbt is 
10 feet, and each side 8 feel ? Jiiu. 120 feet. 

34. What is the convex sarfHce of a cone, the perimeter of whose base is 500 
yards, and bluut-iieight 120 y«ards i 

446. To find the soUdity of a frustum of a pyramid, or 
cojie. (Leg. VII. 19. Sch. VIII. 6.) 

To the sum of the areas of the tivo ends^ add the square root 
of the product ofthesz areas ; then multiply this sum by \of the 
perpendicular height. 

35. The areas of the ends of a R'ns'Uim of a cone are 9 square foet< and 4 squat* 
feet, its height 15 feet: what is its suiiiiity ? ^aa. 95 feet. 

'^ 36. The two eiida of a frustum of a pyramid aro 4 feet and 3 feet square, its 
• iwlght 10 feet: what b its solidity 1 

447t Tlie convex* surface of a frustum of a pyramid, or 
cone, is found by multiplying half the sum of the circumfer- 
ences of the two ends by the slant-height. (Leg. VII. 17.) 

37. The clrc«mferen«e» of the two ends of a fnistum of a pyraro'd are 12 feel 
and H ft., and its siani-height 7 fl. : whdt is its convex surface ? Jlns. 70 sq. (U 

Fig. 7. 

448* A cylinder is a long circular 
body of uniiorni diameter, whose 
ends are equal parallel circles. (Fig. I 
7.) 




SM IRVSVBATIOS. [SXCT. XY. 

44t. To find Uie solidity of a <^fi«20r. (Leg. Vm. 2.) 
Multiply the area 4^ the Uue by the height or length. 

9. Requirai the lolidily of a Cf Under 6 foet m dUnietor, aDii *» feet high. 

Jim*. 5(i5.48H cuMe feet 
4L BAquifedtlMaulidilyoracyliadar 30 leei IB diameter, Aiid €5 iVetkiii^ 

4M» To find the convex mirface of a cylinder. 
Multiply the dreumferenee of the baee by the height 



41. Wlut is the eoBvez nrfkee of a cjlioder It inehea in eircnrorerence and 
dt iBcbes ioog T jans. 640 sqaare in. 

4S. What ia the cobvok mfiMa of a c^ilBdar, wlMise diauieler ia SO feat, and 
HiheishiSSfael? 

451* A ephere or globe is a 6o1i<1 termioiited by a carve siir- 
fsce. every part of wliicii is equally dietani from a certaiD point 
witliiii called the centre, 

452* To find tbe surface of a ephere or glohe. 

Multiply the dreumferenee by the diameter. (Leg. YIII. 9.) 

^ Required the surface afa globe 13 indies in diameter. 

^ng. 531 eq. in. nearlf. 
•H Required tbe sorfaea of the earth, its diameter being 8000 miles. 

453« To find the solidity of a spliere or globe. 
Multiply the mirface by \of the diameter. 

^ What is the solidity of a globe I'd In. in diaroAter ? Jl»9, 904.77790 lib 
m Wiiafc is the solidity of tb« earth, iU ataineler being 8000 miles. 

GAUGIXa OF CASKS. 

454« To find the contents or capacity of casks. 

Multiply the equare of the mean diameter into the length in 
inches ; then this proiuct multiplied into .0034 ^ill be the wim -^ 
gallom, or multiplied into .0028 wHl be the beer gallons. 

OsB. The «m« diameter of a cask is foand by adding to the head diameter 
.Toi'theilifftfrenoelMiweenthe hemi ami buiiK diameters when the staves ars 
««ry mvck curved; ami by adding .5 when very /tu/« curved t and by adding .65 
when they are of a medium curve. 

47 How many wine gallons does a eaalc contain whose length la 3!i inch««. Its 
bung diameter 30 inches, and its bead diameter 9& inches* it bebig bm little 
enrve«l 1 A»«. 93.^96 gallons. 

48. How many beer gallons in a cask 54 inches long, wliof« bung diameter It 
• tnchasi aiMi bead diauietar 38 iacbes, iu staves being much curved? 
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1. A farmer hanog sold | and | of his sheep, Jiad 95 left: how 
maoy bad be at first I 

2. A man biiving $16760» spent | for a house, i the remainder for 
a barn, and k of the balance fur a carriage : bow much bad he left } 

8. What is the difference between ^} of 275, and f of 815. 
4 What number is that, i of which exceeds i by 887 1 

5. Wliat number is that, J and J of which make 255. 

6. What number must be added to 13751 to make 81193^ f 

7. What must be taken from 1187} that 793> may be left I 

8. What must be added to 21 7& that the sum may be 17i times 19i I 

9. What number multiplied by 45}, will product 28Si f 

10. What number divided by 87i,will give 193} for the quotient I 

1 1. Bought j of a ship, nnd sold J of it : how much was lefi I 

12. A broker negotiated a bill of exchauge of $10860, at 11 per 
cent. : what was his commission f 

13. At what per cent, must $6376 be loaned, to draw $185.49 
interest in 8 months ! 

14. What sum must be loaned at 7 per cent, to gain $455 interest 
in 8 months I 

15. What sum must be loaned at 61 per cent, interest, to gain $650 
. semi-annually I 

16. In what time will $8284 gain $3G5, at 6 per cent, interest? 

17. At 7 per cent, int., in what time will $857.25 double itself I 

18. At what per cent, interest will $500 double itself in 10 years! 

19. What is the present worth of $1865, payable in 6 months, 
when money is worth 7 per cent, per annum ? 

20. At 6 per cent, discount, what is the present worth of $1628.28, 
due in 1 year I 

21. What is the bank discount on a note of $780, payable in 4 
months, at 6^ per cent. I 

22. What is the bank discount on a note of $1575, payable in 60 
days, at 7 per cent. ! 

23. What will 85 shares of railroad stock cost, at 101 per cent 
advance ? Ans. $3867.50. 

24. What cost 63 shnr(>s of bank stock, at St per cent discount I 

25. What premium must a man pay annually for insuring $8500 
on his store and goods, at U per cent, f 

26. If f obtain insursnce on goods, worth ^16265, at 2l per oent^ 
and the gonda are lost^ how much shall I loeet 



2*7. Paid fTS.YS insurance annually, which was Uper cent on ti&o 
sum insured : what was the amount of my policy ? 

28. Paid $24.54 insurance on $6544 : what was the per cent, f 

29. Received $862.50 dividend ou $17250 stock: what was Ui6 
per c('nt. ? 

80. Bought a farm for $5640; spent $258 upon it, then sold it for 
15 per cenL profit : how much did it sdl for ? 

31. Bought goods for $4390, and sold them on 6 mos. at 22} 
per cent, above cost: what was the profit, allowing 7 per cent, 
interest f 

82. Bought 15000 gals, oil for $8500: allowing U per ceat leak- 
age, how must it be sold to goiu 1 5 per cent. 

88. If I buy 1675 yards of flannel for $368.50, how must I ret^l 
it per yard to gain 25 per cent ? Ans. 27 1 cts. 

34. A grocer bought 2500 lbs. of coffee for $250, and sold it at 6 
per cent loss: what did he get per pound ? 

85. A merchant bought 1824 yds. of cloth, at $2.50 per yard and 
retailed it at $3 per yard : what per cent was his profit, oud how much 
did be make f _ 

86. A shop-keeper bought 100 pieces of lace, for $260, and sold 
them for $375 : what per cent did he make,^nd how much ? 

37. If a grocer buys 3680 lbs. of cheese, at 4i cts. per. lb., and 
aeils it at 6i cts., what per cent and how much is his profit? 

38. What is the ad valorem duty, at 33i per cent, on a quantity of 
cloths which cost $10436 ? 

89. WJuit is the ad valorem duty, at 15^ per cent, on a cargo of 
tea, iuvuieed at $35856 f 

40. At S7i per cent, what is the duty on a quantity of silks which 
«ost $23265 t 

41. The sum of two numbers is 856, and their difference is 75: 
what are the numbers ? 

42. The sum of two numbers is 5643, and their difference is 125 : 
what are the numbers ? 

48. The difference of two numbers is 68, and the smaller number 
AS 865 : what is the greater number ? 

44. Tlie product of two numbers is 3750, and one of the numbers 
>s 75 : what is the other ? 

45. What number is that, ^ of which is 34 times 45 f 

46. What number is that, § of | of which is 63 times J of 1201 

47. How long will it take a person to count a billion, if he counts 
50 a minute, and works 6 hours per day, for 6 days a week, and 63 
ireeks a year t 
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48. How many dollars, eaeh weighing 412| grains, can be made 
from 7 lbs. 1 >z. 18 pwt. 18 grs. of silver! 

49. Uow many pounds of silk will it take to spin a thread which 
will reach round the earth, allowing its circumference to be 25000 
miles, and 2h oz. to make 160 rods of thread f 

60. How many times will the hind wheel of a carriage, 7 ft 6 in. 
in circumference, turn round in 7 miles, 1 furlong, 30 rods f 

51. How many times will the fore wheel of a carriage, 5 ft 7iiii. 
in circumference, turn round in the same distance! 

52. How many oranges, at I of Si cts. apiece, will $217 § buy I 

63. Paid $25 U for ^ of 24b\ acres of hmd : what was tliat per 
acre? 

64. What number is that, i of which exceeds i by 428 f 

65. What number is that, I and I of which is 610 ? 

66. A father gave his eldest son twice as much as the second, the 
second three times as much as the third, who had $1578 : how much 
did he give to all f 

67. A man having 4 children, gave twice as much to the 4th as to 
the 3d; twice as much to the 2d as to the 4th; and to the 1st twice 
as much as to the 2d, which was. $7 860 : what did he give to all! 

68. A man gave i of his estate to his eldest daughter ; i the re- 
mainder to the 2d ; and i of the remainder to the 3d, who received - 
$8560 : what was his estate f 

69. Bought a piece of land 45} r. long, and 28f r. wide, at the rate 
of $76 for 2^ acres : what did it come to t 

60. What part of } of £6, 12s. is i of 13 shillings and 6 pence I 

61. What is 45^ times } of £276, 15 shillings and 6 pence f 

62. What cost 735 barrels of apples, each containing 2& bu., at !■• 
8d ster. per bushel ? 

63. What cost 3 pieces of doth, each containing 27 ells French, 
at 8s. 4d. per yard ! Ana. £20, 5s. 

64. What cost 248 pair of boots, at £.62U sterling a pair ? 
66. If 56 lbs. of butter cost $15.60, what will .078 ton cost) 

66. If 48 ells Flemish of cloth cost $480, what will i25 ells 
English cost f 

67. If 96 horses eat 192 tons of hay in a winter, how many tone 
uriW 150 horses eat in 6 winters ? 

68. If .1 cwt. of sugar cost 9|8., what will -^ ton cost f 

69. If i cwt of veal cost $ll, how much will 872 lbs. cost f 

70. If .5 cwt. of ginger cost $7|, how much will -j^j^'y ton <»8t ^ 
^1. Wliat cost 260 loads of wood, each containing 96 ca ft, if 48 

K>rdseo6t$87Jf 
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72. A man sold a »heep for £11, a ealf for £f, i s. and a pig for 
fa Id : what diU be get fur all f ^ 

78. A goldsmith melted up I lb. lOi ptrta. of gold, at one time^ 
and 8^ oz. 10 grs. at another : how mueh did he melt in all t 

74. A man haring 2( os. of Bilrer, sold 61 pwta : how much had 
ha left? 

75. A man owing £}, 2U., paid 7ie. 2id. : what does he still owe f 

76. How many tiles 9 in. square, will oorer a hall 68 ft by 8 ft. t 

77. A man sold a house for $9266, and thereby lost 10 per cent 
what per cenL would he have gained, had he sold it for $12000 1 

78. A man being asked how much money be had in bank, aa 
■wered I, I, and ( of it was $4260 : how much bad be I 

79. How many acres in a farm 167i rods and 4i feet square I 

80. If 25 J £og. ells of silk cost £10, 15s., what will 85i yds. cost I 

81. A man having a garden 85 J r. long, and 201 r. wide, took 6| 
It from each side for a walk : how much land was left f 

82. If 151 yard-i of silk cost $181, what wiU 56f yards cost t 

83. A git)cer used a f&lse weight of 18i oz, for a pound: what 
was the amount of his fraud in weighing 500 pounds I 

84. If I bbL of apples costs $J, how much will 85 J^ bbls. cost t 
85 IfyVlbioflaixloost j1}aiu>wmuchwiU|;toucostl 

8C. If fV of ^ ton of hay costs £}, what will ^J of a cwt coat t 

87. How much will -|^ of a drum of figs come to, at the rate of | 
of a dollar for J of a drum f 

88. Bought 48h lbs. of tea for $271 : how mueh can be boogfat kit 
$1251 

89. How many rolls of paper 9 yds. long and 27 in. wide, will be 
required to cover the walls of a room 181 ft. long, 16i ft. wide^ and 
12ifthighl 

90. A man gave i of his property to his son, and i to hia danghter, 
which was $3260 less than her brother's portion: what was the 
amount of his property f 

91. A man lost I of his money by gambling, and afterwards re- 
ceiving $56, he had $1644 : what had he at first I 

92. If a man spends ^-^ of his time in labor, ^ in sleep, -^ in eating; 
and 1| hour each day in reading, how much time will be left I 

93. If a cane 8 feet in length, cast a shadow 5 feet long, bow high 
is a steeple whose shadow is 175 feet I 

94. Bought 16 hbds. molasses for 75 firkins of butter, worth 161 
cents a pound : what was the molasses per gallon f 

95. A can dig a cellar in 45 days, B in 68 days: bow long will il 
take both together tu dig it I 
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06. If a cable foot of water weighs 1000 oz., how many tons are 
there in a reservoir w]iich covers 5 acres, the water being Si ft. deep f 

97. If i paj $8400 for I of a ship, for what must I sell j^ of it, 
that I may make 16 per centrou it f 

98. A farmer sold 176 sheep, which was | of § of all he had", the 
remainder he divided equally between his two sons : how many did 
each receive f 

99. A garrison having been besieged 103 days, found that j\ mor« 
than half of their provisions were consumed : how much longer 
would they last t 

100. A garrison of 1520 men have 416955 lbs. of flour : how long 
will it last them, allowing each man i lb. per day ? 

101. How long will 119? hhds. of water last a ship's company of 
80 men, allowing each man ^ gal per day ! 

108. A can saw a cord of wood in 4 hours, B in 6 h. and C in 6 h. : 
how long will it take all three to saw a cord 2 

104. If a p<)le 1 rod long cast a shadow 22ilt, what is the height 
of a tree whpse shadow is 216i feet f 

105. If 6 men can build a wall 80 feet long. 6 feet high, and S feet 
thick, in 15 days, when the days are 1 2 hours long, how many diiys 
will it take 30 men to build a wall 800 feet long, 8 feet high, and 6 
feet thick, working 8 hours a day ? 

106. A is 37 i yeai's old, and i of his age is f the age of B: how 
old is B r 

107. C has 465 sheep, and ^j of his number is equal J^ of D's: 
bow many »<heep has Df 

108. Twenty -one forty-fifths of 405 is |f of how many times 201 

109. Thirty-five sixty-fourths of 7 68 is }| of how many sixteenths 
of 575? 

110. A man wishes to buy a square {arm which contains SlSj^^ 
acres : what is the length of its side f 

111. Tlie length of a rectangular farm containing 196 acres ii^ 
twice its breadth : what are its length and breadth f 

112. How many acres in a rectangular field, the length of which 
is 128 r. and its diagonal 160 rods ? 

113. What is the area of a triangle whose hy-^othenuse is 50 yds., 
and its perpendicular 80 yards f 

114. What is the area of a triangle whose hypothenuse iz 100 
rod!>, and its base 60 rods ? 

1 15. What o'clock is it when -^ of the time to midnight is eqial 
to i of the time since noon? 

116. Required the mean proportional between 121 and 5«Td« 



862 lOBOSLLANBOUS KZAMFLBB. 

117. If I of the time past midnight is equal to f of the time to 
Doon, what o'clock is it I 

118. Required the mean proportional between ff and yV^* 

119. A regiment contaiaiDg 6912 soldiers, was so arranged that 
the-nmnber in rank was triple that in file: how many were there 
in rank and file ? 

- 120. A man and a boy together can reap an acre of wheat in 8 
hours ; the man can reap it in 11 h. : how long will it take the boy 
to reap it f 

121. A cistern has two pipes; one will fill it in 48 minutes ; the 
other will empty it in 72 minutes: how long will it take to fill the 
cistern when both are running I 

122. A, B, and C together have 1440 acres of land ; A has twice, 
and C three times as much as B : how mai^y acres has each ? 

123. A man agreed to woi-k for 9s. per day, and to forfeit 7s. 6d. 
for every day be was idie : at the end of 90 days he received £14, 
2a How many days did he work ? 

124. A man being asked the price of his carriage, said that his 
horses and carriage cost $968, and his carriiige co^t 8 times as much 
as i)is liorses : what was the cost of hU carriage ? 

125. How much will it cost to carpet a parlor 18 ft. square with 
carpeting I yd. wide, which is worth $1.60 per yard } 

126. A, B, aud C joined in a speculation ; A put iu $600, B $700^ 
and C put in the balance; they gained $1200, of which C received 
$480 for his share : how much did A and B receive, and how much 
did C put iu ? 

127. A, B, and G gain $8600, of which A receives $6, as often as 
B receives $10, and C$14: what was the share of each ? 

128. The hour and minute hand of a clock are exactly together at 
noon : when will they next be together ? 

129. A farmer having lost i of his sheep, and sold i of them, had 
600 left : liow many had he at first t 

130. If I of a post stands in the mud, } in the water, and 10 feet 
above the water, what is the length of the post I 

131. Two persons start from the same place, one Igoes south 4 
miles per hour, the other west 5 miles per hour : how far apart are 
they in 9 hours ? 

132. A messenger -traveling 8 miles an hour, was sent to Mexico 
with despatches for the army; after he. had gone 61 miles, another 
wus sent with countermanding orders, who could go 19 miles aa 
•^uick as the former could go 16 ; how long will it take the latter to 
overtake the former ; and how far must he travel I 



ANSWERS. 



ADDITION.— Arts. 21-29. 



Ex. 



Ans. 



Art. 21. 

1, 2. Given. 

3. $786. 

4. 8689. 

5. 57757. 
G. 651465. 

7. 8651761. 

8. 9U8943483. 

9. 988. 

10. 7678. 

11. 88765. 

12. 85871)944. 

15. 1460. 

16. 23770. 

17. 161524. 

18. 131570. 

19. 1999990. 

20. 1913. 

21. 16840. 

22. 220083. 

23. 100003. 

24. 134735. 

25. 104022. 

Art. 29. 

1. $64. 

2. 966 lbs. 



Ex. 



3. 96 yrs. 

4. $976. 

5. $109. 

6. 106 8. 

7. $550. 

8. $3347. 

9. $860. 

10. $2378. 

11. $2164. 

12. 1893 sch. 

13. $1816. 

14. 143 m. 

15. 682 a. 

16. $690. 

17. 238 ot8. 

18. $1401. 

19. $2788. 
20.* $264. 

21. $846. 

22. 754 sh. 
365 1. 
1119 b. 

23. $6821. 

24. $2324. 

25. $4900. 

26. $1444. 

27. 603 ts. 



28. 476 m. 

29. 73 yrs. 

30. $1648. 

31. $34950. 

32. $33700. 

33. $3147. 

34. $512. 

35. 611. bii. 
$513. 

36. $627. 

37. 630 lbs. 

38. $3789. 

39. $1125. 

40. $2385 r. 
$554 g. 

41. $1582. 

42. $1323. 

43. 625 111. 

44. $4930. 

45. 2234822. 

46. 4604345. 

47. 5067843. 

48. 4984097. 
4l9. 178346. 

50. 17069463. 

51. 31231. 

52. 96633. 



53; 1052238. 

54. 62497360. 

55. 74482084- 

63. 

56. $3068 f. 
$6136 for 

all. 

57. $16646. 

58. $37650. 
69. A.D. 1727 

60. $8475. • 

61. 

62. 365 days. 

63. $312. 

64. 156strokeii 

65. $49245. 

66. 23256972. 

67. 65000000^ 

68. 103131. 

69. 120524. 

70. 93649. 

71. 1062086. 

72. 1012939. 

73. 1065910. 

74. 9716789. 

75. 3596013. 

76. 3648i665. 



SUBTRACTION.— Arts. 84-40. 



Art. 34* 


10. 613134. 


21. 2754087. 


3. 189 g. 


1, 2. Given. 


11. 531141; 


22. 932417. 


4. 1003 bu- 


3. $232. 


12. 3161721. 


23. 6834501. 


5. $3791. 


4. 413. 


15. 248. 


24. 8960895. 


6. $1420. 


5. '353 (lolls. 


16. 54182. 


25. 31090814. 


7. $382. 


6. 418 feet. 


17. 124907. 




8. $1079. 


7. 3332 lbs. 


18. 66104149. 


Art. 40. 


9. 374 ba. 


8. 3231 qt§. 


19. Given. 


1. 113 yds. 


10. $1989. 


V. 82352. 


20. 6121. 


2. $221. 


11. (479. 
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[Paoes 40-68. 



Ex. And. 
12! 



IS. $1291. 

14. 63 in. 

15. 93 in. 
16. 



17. 1706. 

18. 67yrs. 
19. 



20. $72320. 

21. 427721. 

22. 214412w 

23. 1056109. 

24. 194099. 

25. 11763528. 

26. 100 a. 

27. $986. 
-28. $22. 



Ex. 



Aki. 



29. $19. 

30. 146 ts. 

31. $1090. 

32. $3838. 

33. $5250. 

34. $323. 

35. 1933 a. 

36. 565 men. 

37. $773. 

38. $18053. 

39. $154. 

40. $5491. 

41. $6749. 

42. $1695. 

43. $2753. 

44. $1913. 

45. $332. 



Ex. Aif«. 

46. 12520 bu. 

47. $1491. 

48. $9699. 
$21422. 
$8000. 
22225. 
16014416. 
184815000- 

000. 
5 times. 
627067. 
44 yrs. 
67. 77 yrs. 

58. 198 rem. 

59. 

60. 

61. 8 yrs. 



I Ex. 

62^ 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74, 
75. 
76. 

77. 



Ams. 

1487. 

2445. 

1148. 

2330. 

378. 

926. 

4794. 

1187. 

16-546. 

6209408. 

61484. 

26973. 

34060. 

$27096. 

1912 B's. 

4482 C'a. 

5986. 



MULTIPLICATION.— Arts. 4»-54. 



Abt. 49. 
1, 2. Given. 
8. 936. 
4. 484. 
6. 960 r. 

6. 880 m. 

7. 9096. 

8. 88480. 

9. 505505. 

10. 118073812. 

11. $4698. 

12. $664. 

13. 1917 8. 

14. $624. 

15. $6153. 

16. 5200 s. 

17. 40030. 



18. 608240. 

19. 76342. 
•20. 41479110. 
2 1-23. Given. 

24. 3915. 

25. 19200. 

26. 23074. 

27. 88832. 

28. 175252. 

29. 268435125. 

30. 507166416. 

31. 55837500- 
20. 

32. 66277323- 
62. 

33. 787713314- 
068. 



Art. 54. 

1. $2790. 

2. $2552. 

3. $36720. 

4. 4056 s. 

5. 5301 8. 

6. $37152. 

7. $42255. 

8. 11370 P. 

9. $410400. 

10. $420. 

11. $414. 

12. $945. 

13. $1792. 

14. $1664. 

15. $2522. 

16. $2090. 



17. 4935 8. 

18. 3071 bo. 

19. 2944 qts. 

20. $22224. 

21. $1482. 

22. $8991. 

23. $10584. 

24. t4096. 
26. 36720 d. 

26. 16426 d. 

27. 90626 lbs. 

28. 176176 Iba. 

29. 78475 in. 

30. $77970. 

31. 10101255. 

32. 154725876. 

33. 287805313. 



34. 6065742688. 

85. 49238237975. 

S6. 2859019905, 

87. 40456146766. 

38. 8338929959^. 

89. 42^058409402. 



40. 8823403762605- 
25. 

41. 2015028. 

i4B. 40444A^^^. 



45. 351039462280. 

46. 2172 s. 

47. $4632 gain. 



V^^LfWlA. 



Paoes 68-80.] 



AUBWmtLB. 
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CONTRACTIONS IN MULTIPLICATION.- 


-Am. 67-69. 


Isx. Afia. 


Kz. 


Ans. 


b^. 


Ana. 


Art. 5r. 


17. 


8906345700000- 


^. 


25800000000. 


2. $2295. 




00. 


34. 


4059360000. 


8. $888. 


18. 


9460806068000- 


35. 


14760000000. 


4. $684. 




00. 


86. 


6204000000. 


6. $4950. 


19. 


7831206607300- 


87. 


1672650000000. 


6. 1872 8. 




00. 


38. 


1075635900000. 


7. 8610 in. 


23. 


3840000. 


41. 


7767837. 


8. 25760 biw 


24. 


10940000. 


42. 


34672398. 


9. 16128 s. 


25. 


2075994000. 


43. 


677789533. 


10, $91080. 


26. 


890677500000. 


44. 


733832433. 


11. 280 lbs. 


27. 


372000. 


45. 


839832327. 


12. 36200 p. 


28. 


11840000. 


46. 


78937736437. 


13. 476000. 


29. 


373520000. 


47. 


874319056722. 


14. 534860000. 


30. 


3603200000. 


48. 


960311096798. 


15. 1204670800000. 


31. 


65447000000, 


49. 


8759996239996. 


16. 26900785000000 


32. 


87800000000. 


50. 


9999989000001. 



SHORT DIVISION.— Arts. 67-78. 



AST. 67. 

8. 7. 
4. 6. 
6. 6. 
6. 9. 

8. 123 si). 

9. 124 a. 
10. 122 tins. 

12. 321 yds. 

13. 21312. 

14. 12212. 



16. 11 Ul 
16. 1243148 

20. 51. 

21. 312. 

22. 8231. 

23. 711. 

24. 7111. 

25. 811. 

26. 8111. 

27. 911. 

28. 247 A. 



80. 48 lbs. 

31. 7615. 

32. 6573. 
83. 16334. 

34. 3144. 

35. 107 bis. 

36. COIO. 

37. 7000. 

38. 5100. 

39. 71000. 
41. $107. 



43. 3050. 

43. 5070. 

44. 5021. 
46. 80406. 

46. 137| or. 

47. 62 pair. 

48. 151} b. 

49. 52 y. 

50. 162} a. 

51. 781160? 

52. 684038. 



63. 
64. 

56. 

56. 

67. 

68. 



066666f 
116717^ 

70840- 

73614- 
6^. 



80028- 



LONG DIVISION.— Arts. 74-77.0. 



Art. 74. 
6. 127208J. 

6. 1342314. 

7. 826561. 

8. 336568. 

9. 6437612. 
10. 72226723. 
14. 246. 

16. 1326JJ. 

17. 1227il 



19. 
20. 



1080 
901f 



Art. 77.0. 

1. 24 h. 

2. 36 yds. 
8. 43 e. 

4. 108 t. 

5. 13 m. 
, 6. 20 d. 

/ 7. 10^ m. 



8. 11 t 

9. lie 

10. 120 m. 

11. 200 in. 

12. 250 in. 

13. 135V mos. 

14. 20 Khds. 
16. 11 m. 

16. 14,&,4:t. 

17. 4^. 

ii8. a9,&n 



19. 72, & 13 r, 

20. 588, & 8 r. 

21. 24, & 61 r. 
8, & 18 r. 

23. 227, &10r. 

24. 269, & 3 r. 

25. 2813,&27r. 

26. 84, & 84 r. 
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[Pagks ei'-^Q. 



Sz. Am. 


Si. Am. 


Kx. Am. 


^. Aks. 


80. 63, & 72 r. 


36. SlfJIJ. 


42. 389|J|fl. 


48. S5unnn 


81.n6,V\,. 


87. 745J?||. 


«. 93,'A\¥.. 


49. lOOHrril' 


82. 83;4|. 


38. 1178||Jf 


^. SOJflJfl. 


/A- 


83. 683|}J. 


39. n9|i||i. 


45. 666IIIIIJ. 


50. 215ifi|,'^ 


84. 808*:}}. 


40. 229|;-?li. 


46. 840iiff ?i- 


ii;i 


85. 206if}|. 


41. 264Jiif|. 


*7. 44,»,VjViI- 





CONTRACTIONS IN DIVISION.— Ahxa. 78-81. 



8. 6 p. 

5. 7, & 5 r. 

6. 3, & 21 r. 

8. 10; 25; 38; 
2500 (1. 

9. 65; 765; 



4320; 150000. 17. 68^155, 



11. 44, & 360791 r. 
58, & 6670517 r. 

12. 8236, & 7180309 r.; 
9634, & 56789121 r. 

15. 34 bbl3. 

16. 210 r. 



18. 179l|S?S. 

19. 98, & 19 r. 

20. 167, & 7 r. 

21. 159, & 41 r. 

22. 1292, & 27 r. 

23. 2120, & 99 r. 

24. 5057, & 17 r. 



EXERCISES m THE FUNDAMENTAL RULEa— Art. 81.a 



6. 

7. 

8. 

9. 

10. 



1212, & 9 r. 
32412 aint. 
7636 rem. 
527584784. 
1955 miles. 
1581 miles. 
874 mili^. 
67048 yds. 
$3780. 
83. 

105374 div. 
14 divisor. 



11. 1213. 



21. 



43 times. 

$621. 
730 sch. 
$20. 

$1868 gain. 
8671 s. 
$66|S5. 

$6094 0. 
228 B. 
114 0. 
1710 all. 
$11800. 



22, 



24. 
25. 
26. 

27. 
28. 
2i). 



$50 one 
$70 other. 

18 smaller. 
882 larger. 
828?| cot. 
263JI w. 
1560 men. 
9181788. 
8117 rem. 
723J|qiiot. 
49312 men. 
3082 men. 



$718 IX 

397 lefc 

406 oxen. 
38818897. 
183 left. 

$35f,V. ' 
392 miles. 
1 mile. 
$5243 B. 
$17176 a 
$23684. 



2. 81. 
8. 76. 



CANCELLATION.— Art. M, 



4. 75. 

7. 475. 



8. 798. 

9. 1248. 



|12. 27. 
13. 7. 



14. 28. 

15. 30. 



GREATEST COMMON DIVISOR.— Arts. 94-97. 



2. 8. 
8. 4. 



B. 4. 
6. 8. 
8. 21. 



9. 13. |12. 89, 6^8,114. 4. 
10. 19. 4, 9, 8. |16. 12. 

,11. 16. Il3. 7. 



Paobs 97-1 16.J 



AKBWSB8. 
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LEAST COMMON MULTIPLE.— Art. lOt. 



Ex. Ans. 


Ex. An«. 


Ex. Ann. 


Ex. Ans. 


Ex. AN8 


17. 86. 

18. 48. 

19. 90. 


20. 90. 

21. 240. 

22. 12«00. 


28. 504. 

24. 1134. 

25. 144. 


26. 2520. 

27. 26129. 

28. 194040. 


29. 16624Q 

30. 144. 

31. 120 hm. 



REDUCTION OF FRACnONS.— Arts. 120-6. 



8. 

4. 

&. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 






16. » 
1«. |. 

m 

22. 6. 

23. 2f. 

24. 7f 

25. 1. 

26. 41|. 



27.' 80. 

28. 28AV 

29. 28|. 

30. 22||fJ. 

38. ^. 
34. i|a. 

36. l|l. 
86. W- 

37. #. 
88. iff. 

39. ^K 





Art. 135. 

4. J9 . J2 . 8 1 

*• TB»» i?r¥i nrv 

*'• TSffi Tliffi Tflffi Tiff- 

6 04S « 1440 . I6R« . !«•« 
■ 25Iiri ¥3tffl TITSOI ¥?2ii-« 
7 5880. 4800. 4«32. 3920 

*• tfiJf^ 6757r<> Ffiiffi ¥mr» 
^' lilS? fflJi 3tSSi fi5v« 

9 33««« . 63000 . 47350 
• -^vinfjfi ivTiTfift Tinnnr* 

in 20000. 35O0O. 104000 

*"• SffiFinri YflffiTffi "Ttfff^r"* 

12- »'.¥»; ms- 

16. fj; IS; H. 

17. Jl; A; Jl- 

18. H; ^■, n; ^. 



19. tV; 

20. jj; 

21. A'f 

22. A; 

23. ifl 



Iff . «8 . • 
TIT? Iir» TIT* 

JJi ivi if» f}* 
1 AVi rty 



25 it; 

26. ^V 

27. afi 

28. ^^^ 

29. J; J 

SO. H; 

31. Hi 



11- ^ 

J^f^ VJf 

il' 11 
Til TV 

; }; 2{i. 

12. 259 



ADDITION OF FRACTIONS— Art. 127. 



6. UJ. 
8. VA. 



9. irlrV 

10. 2;4J. 

12. 3ftJ. 

13. If. 

Ul3t3 



16. 1J,V. 
16. 9i 
17.. 10^. 

18. 41. 

19. 40}. 



20. 15Jj. 

21. 441511 

22. 22f-Jft. 

23. 2x^ 

l7T' 



1 RAOJL 
iT~ 



24. 108/,V. * 

25. 666?J. 

26. 199j||. 

27. 289V¥w« 

28. 558,^9 7 
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SUBTRACTION OF FRACTIONS.— Art. 129. 



An*. 



Ex. Am. 



Ex. An*. 



Ex. Ans. 



Ex. An0. 






l-JJH- 



tV 



12. iViV. 
13. 
15. 
16. 6|f, 



17. TJ. . 

18. lt||. 

20. 6J. 

21. d9f. 




26. $162. 128. SStlyds. ISO. 1579yVV> ^132. 132IXroaa. 

27. 116^ «i. . 129. 409if| lbs.|31. 124,:^ m. 183. 810||f|| t 



MULTIPLICATION OF FRACTIONS— Arts. IXt-l. 



8. 4. 

4. 1C4. 

5. 6. 

6. 6. 

7. 4. 

8. 8. 
9^ 7*. 

10. 13J. 

Akt. 137.a. 
1. $1. 



11. n. 

12. 8. 
18. 6. 

14. 18. 

15. 28i. 

16. 86|. 

17. 17tV. 

18. 82|V. 



21. 258. 
. 889. 

25. 9. 

26. 16}. 

27. 25. 

28. 82}. 

29. 85. 
80. 47^. 



^ UUIS 

4|8. 



8. $9^. 
4. 8^bb1s. 
6. 11 ■ 
6. 27 
7.441 

8. 61} s. 

9. $96). 

10.^ $7 A. 

11. $12|f 

12. 186 cts. 
18. 112icts, 



285 p. 

$16|. 
83} cts. 
61 j 8. 
860 cts. 
292*- cts. 
216|cts. 
$56. 

157^ cts. 
$161. 
$4-^ 



ft ' 



12371 c 
781} cts. 
800f cts. 
248|cts. 




891| ct 




80. 

w- 

74if}. 
460d|tJ 
8681. 
3794f. 



156JJH 
109V 



DIVISION OF FRACTIONS.— Arts. 138-141. 



4. 
5. 
6. 

•A. 



10. ifr- 

11. 5I,. 
12-16. g. 

16. 22i- 

17. I 

18. lift. 




26. 8^':^. 

27. 7AV 

29. 8||. 
80-81. g. 
82. 87f 



88. 75J. 
84. 213]f. 




Paou 130-IS5.J 


AMBVBRa. 






889 


EXAMPLES FOR PRACTICE.— A«t. UU, 


Z*. Am. 


£x. Am. 


£x. An.. 


£x. An*. 


1. 180 bn. 


12. 8/fV bbto. 


^3. f ?f. 


84. §. 


2. 104 a." 


18. $8,1,. 


24. 185|J}. 


85. 6|{. 


8. 145 lbs. 


14. 7 cts. 


25. 182^"^. 


86.^. 


4. 172 bn. 


16. 9AV». 
16. $1^. 


26.4f}JJ. . 


87. xi^ 


6. 124 gab. 


27. li/a^. 


88. 4H. 


6. SI^jCb. 


17. $6. 


28.^,. 


89. *H. 


T. 5 J? yd.. 


18. $2Hf. 


29. 17|. 


40. H. 


8. 10 m. 


19. IIJI t 


80. ItV. 


*i. AV 


9. 6|i lbs. 


20. 87M*- 


81. iIt. 


«. 1,1?,. 


10. 6A lb». 


21. m^j, b. 


32. ^AV 


«. i^lf- 


11. 10,^ 0. 


23. 9^?,. 


88.tV%. 


^ii^- 


COMPLEX FRACTIONS.— Arts. 142-144. 


Aet. 149. 


10. f|. 


2: i||?f 


10. mi 


17. rfHV 


8.^«. 


n-45|. 


8. ma- 


11. 18f 


18. s,v,V 


*■«. 


12. Iff. 


*• 2VA'.V. 


12. IJIi. 


19. 2fyA. 


6.W. 


18. "^4. 


6f*n. 


13. f 


20. lam- 


«. »• 


!*• n%i 


6. ill*. 


14. lif. 


21. iWVA. 


T.H- 




7. 27HU. 


15. iWr. 


22. mi 


8. |. 


AsT. 144. 


8. *?ISJ. 


16. 68fil?. 


28.1401HJ 


»«J. 


1- m- 


9. 2f. 






EXERCISES IN FRACTIONS.— Art. 144. • 


1. leSff yds. 


18. HH??. 


20. $182^. 


31. 122^1. 


2. 297^, m. 


14. $8i?fJ. 


21. $466};. 


32. 140tV 


8. 426Ji. 


16. 26ifi. 


22. $766J. 


83. 4,«,. 


4. 489J. 


16. 1!,*^. 


28. $8676|. 


84. Si}. 


5. 91^.aores. 


17. 240^; snm. 


24. 68J|^ m. 


85. 1001. 


6. $422/r- 


78/r dif. 


25. 144ff|. 


36. 85|. 


7. J4 ship. 


18. 960$ prod. 


26. 6fe. 


87. 87f. 


8. 151} bbls. 


7^ qnot 


27. 1608^^. 


88. $37^. 


,9. $241|i. 


19. 889^5 sum. 


28. £1^^\. 


39. $580|J. 


»0. $1950,%. 


187Ji dif. 


29. £8rS»j,V 


40. $42,^ gain. 


11. 169220}. 


19977f|p. 


80. lOfllpear. 


41. 47JJf. 


IS. 488^^. 


1 


Hm 


qnot 1 




1 
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ANSWERS. 
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REDUCTION.— Art. 162. 



Ex. 



Alts. 



7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
82. 
83. 
84. 
85. 
87. 
89. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 
51. 



872 s. 
10416 far. 
£4, 18s. 
257s. 5(1. 
648000 far. 
81438 far. 
£105, 48. 8d. 
£58. lis. 7d. If. 
408462 far. 
98683 pwts. 
343200 grs. 
60144 grs. 
2 lbs. 1 oz. 12 p. 

4 oz. 9 p. 20 grs. 
61b8. loz. 7p. 2g. 
108863 drs. 
8650 lbs. 
1131440 oz. 
23200 drs. 

54 lbs. 11 oz. 
15cwt. 2q. 15 lbs. 
6 lbs. 12 oz. 
3c. 2q. 41b. 8oz. 
7t. 12c. 3q. 101b. 
833cwt.71bsl8oz. 
16320 drs. 
44928 sc. 
30 oz. 2 drs. 
13 lbs. 1 oz. 4d. 
356400 in. 
49 r.l^ft. 8 in. 

5 m. 

4752000 in. 
7650722 in. 
11 m. 269fjr. 
1585267200 in. 
30120 in. 

636 na. 

1620 na. 

140 yds. 3 qrs. 

76 F. e. 

260 E. e. 2 qrs. 

4809641 feet. 



Kx. 



Anb. 



52. 2472030 feet. 

53. 816000 a. 

54. 94 J//j^ sq. r. 

55. 466i a. 

56. 437 a 102 r. 

59. 306 sq. ft. 

60. 40 sq. yards. 

61. 5 a. 2 r. 20 r. 

62. 24 a. 

63. 129600 in. 

64. 2557440 in. 

65. 562 T. 24 ft 

66. 129 0. 56 ft 

67. 8820 ft. 

68. 8100 cu. in 

69. 9288 in. 

70. 2160 ft. 

71. 112 ft. * 

72. 3J 0. 

73. 31||JO. 

74. 144 gals. 2 qts. 

75. 96hbds.l7gals. 

76. 7720 pts. 

77. 40432 gi. 

78. 17 bbls. 13 gals. 

79. 86 bbds. 6 gals. 

80. 5428 qts. 

81. 887 pts. 

82. 17176 qt^'. 

83. 420352 pis 

84. 108 bu. . 

85. 2675 bu. 

86. 1318140 sec. 

87. 525960 min. 

88. 31556928 860. 

89. 11045160 min. 

90. 157h.50in.40s. 

91. 850w.7h.36ni. 

92. 10305 mo. 3 w. 

5d. 16 h. 

93. 6508 y. 4 m. 3 w. 

5d. 
94.31.7. lOm.lw.Sd. 



Ex. 



1 h. 46 m. 40 s. 

95. 270000". 

96. 15300'. 

97. 1296000". 

98. 240, 7', 40". 

99. 315s. 130, 20'. 

100. 231 8. 140, 2U 

40". 

101. £11,68. 

102. 41 8. 

103. 63 sheep. 

104. £6, 6 8. lOJd, 

105. $551 

106. 37 sp. ; $32|. 

107. $708jf. 

108. 2251 jVE. 
4502i|halfE. 
112511 doable. 

109. 869062 in. 

110. 551546 in. 

111. $18371 

112. 1579500. 

113. 23743200 timeau 

114. 481? tirkins. 

115. 966| bottles. 

116. 44 yds. 

117. 21 i A. 

118. 114y\ sq. yds. 
119; 156 sq. yds. 

120. 72 yds. 

121. 85 yds. 

122. $33325. 

123. $71750. 

124. $493^3. 

125. 880000. 
6. 2 w. 6d. 20 h. 

127. 95000000 iiiilea 
18849 vv. 34 J fa. 

128. 2700 bricks. 

129. 144 suits. 

130. 12000 shingles. 

131. 144 farms. 

132. 215186 bricks. 
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PRACTIONAL COMPOUND NUMBEPA 



Ex. AN8. 


bX. AN8. 


Ex. Anx. 


£/i. Ai»«. ^ 


Art. 164, 


10. ^%\ cwt. 


20. #,V, <1. 


29. J. 

30. T. 

31. -V 

32. J^. 
S3. iUl 
34. li-i. 


8. -3 8. 

4. Jrbn. 

5. -^pk. 
.6. i^ gal. 
7. A gal. 

•a J hijd. 


11. .Virqr. 


21. tVj It. 
23. »|Jt cwt. 


12. yV/,V ^' 

13. ij lu. 

14. m 1. 

16. II yd. 


24. rinv T. 

25. tVi I'lii ' 

26. Ilf gal.. 


le-ia Given. 


9. iJT. ' 


19. ^% d. 


27. ^^. 


35. A. 



Art. 165.. 
8. 2.S. 6d. 

4. 14s. 3?d. 

5. 5 d. 14 h. 24 m 

6. 9 h. 20 m. 

7. 1 in. 1 f. 24 r. 

8. 3 fur. 22| r. 

9. Iq. 181b8.l2oz. 
10. 8 cwt. 2 q. 7|lbs. 
31. 2pks. SJqts. 
12. 274 A. 45|r. 



80 cu. ft. 

4 9 y)«* 
TW "• 

40 r 

3 3 ft- 

Alb. 
If 860. 

A¥.pt. 

J sq.ft. 
I cu. ft. 



8. 



Aet. 16T. 
4.Jplb 

10. |. 

11. I 



COMPOUND ADDITION. 



Art. 16S. 
Z. £19, 9s. 5d. 3 f. 
4. £58, 5s. 5d. 
6.. £.58, 18s. 4d. 

6. 45 lbs. 4 oz. 2 p. 

10 g. , 

7. 8 lbs. 7 oz. 12 p. 

8. 61 lbs. 7 oz. 9 p. 
9 191b.llo.5p.23g. 

10 £70,.l7s. 9d. 

11 15 c. 33 lbs. 9 oz. 
1^ 1267 lbs. 13 oz. 

Art. lOS.a. 

8. 8 oz. 3 p. 22| g. 

4. 3 p. 15|g grs. 

6. 12 c. 75 I. 8 oz. 

6. 43 1. 8oz. 10^ d. 

7. 1 mile. 

8. 6 r. 10 ft. 9J in. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



10T.1781.12oz. 
28yds.3qrs.ln. 
118 yds. 3 q. 2 u. 
65 bu. 1 pk. 
92 bu. 3 p. 2 q. 
99 m. 5 fur. 11 r. 
6 lihd3.53g. 3q. 
8 p. 59g. 2q. 1 pt. 
109yds. 8ni42i. 
81 a. 61 r. 48 ft. 
99 cu. ft. 227 in. 
73C. 69tt. 177in. 



9. 1 qr. 2 n. l^-'^, in. 

10. 2 q. 1 n. 2#ft in. 

11. 3R.lr. 1.58J4ft 

12. 17 y. 8 ft. 75? in. 

13. 4 6. 77 cu. ft. 

1166|cu.in. 

14. 17cu,ft.l584c.l 



871bs. 6oz.7drs. 

2 sc. 9 grs. 
177m. 7f fur. 85r. 

Syds.Ort. lOin. 
641. Om. 7|fur. 

27 r. 8 ft. 
200 yrs. 11 raos. 

wk. 4 ds. 
358A. 52sq.r.l0| 

sq. yds. 3? ft. 
30 c. ^9s. 20« 9' 
_16". 

23 g. 1 q. Ig pt. 

1 bu. 2 pks. 1 q. 

T^Pt- 

9 'lirs. 37 min. 

25 ?i sec. 
1 yd. 2 q. 8J n. 
1580J lbs. 



a7s 
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COMPOUND SUBTRACTION.— Arts. 169, 170. 



Ex. 



8. £8, 78. lid. 2 far. 
4. £36, 3s. 7d. 2 far 
6. 8T. 6c.2q.61bs. 

6. 28T.17cwt3qr. 

8 lbs. 

7. Ogals. 1 qt. 8gi 

8. 68bhds. 6g. 2q 

9. 6 oz. 18 p. 2grs. 

10. IS yds. 1 qr. 3 na. 

11. 8 yds. 2 qrs. 2 o. 



Ex. 



12. 9 m. 18 r. 7 ft. 

10 in. 

13. 54a.U9r.888.f. 

14. 70 a. r. 83 r. 

15. 128 ft. 1652 in. 

16. 480. 106ft. 58 in. 

17. 8 yrs. 2 m. 6 d. 

16 h. 15 min. 

19. 6 yrs. 4 in. 25 d. 

20. 69 yrs. Im. 21 d, 



Ex. 



Amb. 



8 yrs. 2 in. 23 d. 
8 yrs. 7 m. 20 d. 
118ra. 4fur. 84 r. 

13 J ft.lO in. 
96° 61^ in. 234 r. 

8} yds. 2 ft 
162 A. 115r.l9| 

yds. 7 ft. 95 in. 
191 A. 2 R. 22 n 

87} ft. 



SUBTRACTION OF FRACTIONAL COMPOUND NUMBERa 



Art. ITO.o. 
8. 10 d. 1 far. 
4. 6 d. 8 far. 
6. 18 cwt. 81 lbs. 
UJf oz. 

6. 88 lbs. 13|| oz. 

7. 199 r. IJf ft 



8. 2?t in. 

9. 3 R. 23yV r. 

10. 157 a'ff sq.ft. 

11. 75 cu. ft 1468JI 

cu. in. 

12. 24cn.ft 1295|c.i. 

13. 48 gals. l^V <lts. 



14. S.qts. Jpt 

15. 25 gals. 3q. lip. 

16. 924^ lbs. 

17. 8 d. 19 h. 6 min. 

18. 11 yds. 2| na. 

19. 26i A. 26jV r. 

20. 10g.8qts. lp.8g. 



COMPOUND MULTIPLICATION. 



Art. ITl. 
1, 2. Given. 
8. £127, 12s. 6d. 
4. £187, 14s. 
6. £8, 93. Sd. 8 f. 

6. £56, 6s. 8d. 

7. £44, 49. 

8. 7670 d. 2 b. 4 m. 

48 sec. 

9. 8Ibs.lo.l4p.4g. 
10. 5 lbs. 2 oz. 8 p. 



8 T. 7 cwt 9 lbs. 
5 T. 18 cwt 2 q. 

2 lbs. 8 oz. 
101c.151b.7oz. 
604gal8. lq.2g. 
53 m. 8 far. 20 r. 
319 m. 1 f. 30 r. 
328 yds. 2 qrs. 
d6 a. 90 sq. c. 
693 sq. yds. 
18 0. Ill ft 



80. 



1512 ft. 1064 in. 
48° 23' 20". 
1814° 29' 52". 
807 gals. 
2452 gals. 2 qts. 
£891, 14s. 5d. 
3865bu. 2p.4q. 
4937 yds. 2 qrs. 
85809 T. 2 cwt. 

74 lbs. 
4687 ba. 2 pks. 



COMPOUND DIVISION. 



Art. 173. 

4. £2, 9s. 4d. 2|f. 

5. £5, 183. 5d. Iff. 

6. £5, 7s. Id. 8J f. 



8. £6, 5s. 3d. IJ f. 

9. £2, 2s. 6d. 2 J^f. 

10. 5 oz. 8 p. 8 g. 

11. lZ.3o.l3p.9Jg. 

12. 10lbs.lHoz. 



18. 9 lb. 8t oz. 

14. 9 yds. 2 q. 1} n. 

15. 4ra.4f. I7i«rr. 

18. 15 bo. 7| qte. 

19. £1, ls.8{f £ar. 
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APPLICATION OF THE COMPOUND RULES. 



Art. 175. 

1. £47, 88. 21 d. 

2. £400, 9s. 5?^d. 
8. £121, Is. 

4. £14, lis. 2d, 



fcxT 



5. £117, 7s. 3d. 

6. £9429, Os. Sd. 

7. £07*, 9s. 3t% d. 

8. £3, 78. 7yVd. 

9. £324, Is. 8d. 



10. £('.813, 128. 9d. 

11. £11, 3s.7tJ d. 

12. £80, 9s. 7d. gain, 

13. £846, Os. Id. 

14. £351, 2s. Id. 



ADDITION OF DECIMALS— Art. 187. 



8. 820.67. 
4. 2986.0501. 

6. 81.271. 
.0. 111.9925. 

7. 8.5284608. 



8. 19.57605. 

9. 760.573. 

10. 1310.9902. 

11. 177.998. 

12. 83.4018. 



18. 830.967. 

14. 10.709341. 

15. 2.0728. 

16. 0.408768. 

17. 0.007677. 



18. 0.7186428. 

19. 744.8785. 

20. 127.00462- 
98. 



SUBTRACTION OF DECIMALS.— Art. 189. 



«. 250.3905. 
4. 14.544. 
fi. 18.25. 

6. 144 96063. 

7. 0.875. 

8. 10.69995. 
0. 0.23578. 

jO. 1.1011. 
21. 1.400091. 



12. 0.999999. 

13. 130.84106- 

99 

14. 8897*3195- 
07. 

15. 55999.999- 

001. 

16. 0.675. 



17. 0.005994. 

18. 0.3222. 

19. 538.978. 

20. 7855.9997- 
64. 

21. .45. 

22. .0053. 

23. .000061. 



24. 40.177. 

25. 262.901099. 

26. 28999.971. 

27. .405. 

28. .508431. 

29. .881 A. 

30. .785 lil.d. 

31. 39,163 yds. 



MULTIPLICATION OF DECIMALS.— Arts. 191, 192. 



1. 281.41 yds. 

2. 259.875 gals. 
8. 689.875 ft 
4. 871.25 0. 

6. 619.675 r. 

6. 474.6875 m. 

7. 65365 lbs. 

8. 44.3955 bbls. 

9. 0.50005. 

10. 50.1565195. 

11. 460.51. 

12. 2650.1. 
18. 6678. 



14. 0.00187440781. 

15. 0.0024048072. 

16. 0.000058175008. 

17. 0.0004000751. 

18. 0.08568931. 

19. 0.00031275. 

20. 0.0000022780402 

21. 0.0000025. 

22. 0.00042. 

23. 001825. 

24. 0.00064125. 

25. 0.00071014734. 

26. .01899018. 



27. .006420512. 

28. .000015230. 

29. 371.0846634. 

30. .0019494456.3. 

31. 56.44306340. 

32. .0037503660. 

33. .174441466. 

34. 189.344142242. 

35. 172.922037068. 

36. .0000004. 

37. .000000305. 

38. .00000012624. 

89. .0000000QQQQCV\&<\^< 



«M 
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DIVISION OF DECIMALS.— Arts. 194, 195. 



Ex. A5SS. Ex. Ak«. :Ex. a MS. .Kx. Ams. 


1. 6 cf>ais. 


10. 14.3. 


21. 24.578075. 


27. .2826 4-. 


2. 9 loads. 


13. 0.8. 


22. .8576034. 


•2a 35.4216 + . 


3. 12.3 ilavs. 


14. 0.UU1777 + . 


23. 910000000- 


29.6.999898+. 


4. 23.yi3-> A. 


15. 2.4. 


000. 


30. 20.99993 V 


6. 4.5 nxls. 


16. 10« 00. 


24. 990000000- 


31. .92887 + . 


6. 3J5 bbls. 


17. OOUOOOO. 


000. 


32.1.551*948; 


7. 24.3ybG d. 


18. 17.0. 


25. .000078435. 


33. .38 + . 


8. 6.9 days. 


19. 0.62. 


26. .00000090- 


34. 104.034. 


9. 16 boxes. 


20. 31.7199 + . 


34. 


35. .0101. 


REDUCTION OF DECIMALS.— Art. 196. 


2. V 


7. 0.8 ; .8333- 


17. .025. 


6. 2.6253. 


5: !•■ - 


t; .1. 


18. .23125. 


7.. 089285 +L 


8. 0.16; .4; 


19. .8125. 


8. 0.75625d. 


6. K 


.04. 


20. .026875. 


9. .2825 T. 


6. li. 


9. 0.625 ; .4 ; 


21. .04761947, 


10. 0.833 +yd. 


5:fr 


.05. 


&c. 


11. .84375 Ml. 


10. 0.025 ; .00- 


22. .071428671, 


12. 0.843761b8. 


». tV 


28 + . 


&C. 


13. .8125 8. 




11. 0.025;. 003. 




14. £.25104+. 


Art. 19T, 


14. .03703, &c. 


Art. 300. 


15. £31.278125 


4. ©.75; .8. 


15. .142857142, 


3. £.775. 


16. .00079365. 


6. 0.15; .28. 


&c. 


4. £.626. 


+ l.hd. 


6. 0.375;. 2 ;.G. 


16..0769237&C' 6. £.0375. 


17. .000375 T 


Art 301. 


6. 15 hrss. 34.56 sec. 


10. 6 far. 23 r. 3 yds. 


8. 7(1. 2 fur. 


7. 3q.l0/.9o. 9.6d. 


7.632 in. 


4. 9s. 3d. 


8. 13c.3qrs.l41bs. 11. 1 R. 33.0928 r. 


5. 3 qts. & .048 p. 


9. 3pks. & .6248ptil2. 3 qr. &. 10096 a 


EXERCISES IN DECIMAL COMPOUND NTJMBERa 


Art. 302. 


12. £l94,103.7d.2f. 


23. 162 in. 72 r. 


2. 2s. 10 Jd. 


13. $377.5. 


24. £155, 12.S. 6d. 


8. 123. 9d. 3 far. 


14. 36.3 +d. 


25. £1174, 10s. 


4. 5 cwt. 68 lbs. 


15. $476.82. 


26. $9940.7574. 


5. 90 r. 108.9 ft. 


16. $1161.09. 


27. Is. 2d. 3.5 tar. 


6. 6s. 6d. 


17. £386,169.6d.2f. 


28.- lid. 1 far. 


7. lOd. 1 far. 


18. £14, 6s. 3 tar. 


29. 6.095232 +d. 


8. 4 cwt. 87 lbs. 


19. £l8,16s. 10d.2f. 


30. $9.15. 


173 r. 


20. $1.42857. 


31. 5s. 2d. 3 far. 


£.20833+. 


21. £1, 8s. 


32. 6d. 


£.796876. 




22. $6,666 


+. 


33. B 


lid. 
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ADDITION OF FEDERAL MONEY. 



Ex. 



Art. 21 i. 

1. Given. 

2. $12.13. 
8. $i5.805. 



tix. Asa. 



4. $363.43.3. 
6. $270,279. 

6. $281,033. 

7. $196.51. 



Ex. Ans. 



8. $1022.529. 

9. $76,121. 

10. $216.72.3. 

11. $317,207. 



12. $10 545. 

13. $2377.691. 

14. $1409.8978. 

15. $114.7775. 



SUBTRACTION OF FEDERAL MONEY.— Art. 212. 

I 



8. $10.36. 
4. $81.33. 
6. $41.60. 



6. $339.67. 

7. $156.87. 

8. $0,004. 



9. $0,174. 

10. $54,422. 

11. $100,088. 



12. $900,055. 

13. $.05625. 

14. $213,125. 



MULTIPLICATION OF FEDERAL MONEY. 



Art. 215. 

1-4. Given. 
6. $1.47. 

6. $1.4725. 

7. $4.6875. 

8. $6.62625. 

9. $4.1875. 



10. $9.140625. 

11. Given. 

12. $5.56875. 

13. $5,625. 

14. $13.786875 

15. $77.46875. 

16. $38.85425. 



17. $57.09375. 

18. $24.18. 

19. $38.1875. 

20. $18,375. 

21. $142.60. 

22. $13,005. 

23. $127.50. 



24. $1071.60. 

25. $577,746. 

26. $26,705. 

27. $125.75088 

28. $36.2175. 

29. $1071. 

30. $8970. 



DIVISION OF FEDERAL MONEY. 



Art. 219. 

7. 16 qts. 

8. 26.5 lbs. 

9. 24 melons. 

10. 36 pen-ks. 

11. 25.142 4- q. 



12. $3.50. 

13. $1.8673 + . 

14. 66 cords. 
16. 1.7894 + b. 

16. $0.07. 

17. 52 weeks. 



18. $1.3698 + . 

19. $0.02. 

20. $1.25. 

21. 465.55 +b. 

22. $10.2816. 

23. $10,914. 



24. $68,493 + . 

25. 9 yds. 

26. 252 bbls. 

27. $.075. 
28^ $0.1 25 + . 
29. 600 tons. 



APPLICATIONS OF FEDERAL MONEY. 



Art. 220. 

1. $17,770. 

2. $12.95. 
8. $21,485. 



Art. 225. 
9. $0.9021. 
10. $2 069075. 



4. $123.07. I 7. $268.59. 111. $429.8825. 

5. $1478.75. I 8. $5320.1875112. $372,755. 

6. $2305 025 n 9. $2659.275. 13. $1058.05. 
$48J5.625a.ll0. $1067.65. I 



PERCENTAGE. 



11. $0.96474. 

12. $0.1809. 

13. $60.0451. 



14. $300.0766. 

15. $450,168. 

16. $13,952. 



17. $3.36. 

18. $11,566. 

19. $58.8875. 



8t6 
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Ex. Ans. 


Ex. Am«. 


Ex. Ans. 


Ex. An>. 


20. $21. 


26. $468.75 lo. 


30. $793,75. 


36. $2152.50. 


21. $1398. 


$1031.25 1. 


31. $43,375. 


37. $3100. 


22. 129.76 lost. 


27. $1285.35. 


32. $4 former. 


38. $172,125. 


735.26 left. 


28. $37.50. 


33. $120. 


39. $588.6718- 


23, $63,383 + . 


$951.5626. 


34. 0. 


75. 


24. $106.8431. 


29. $168. 


85. $1720. 


40. 1780 sheep. 


25. $1.8332 + . 









COMMISSION, BROKERAGE, AND STOCKS. 



Art. 933. 
2. $16.0068. 
8. $21 51125. 
4. $5.97 Agt ; 

$259 88 Ow. 
6. $15,426 + . 

6. $15.60. 

7. $10,220 r. 



8. $70,993. 1 16. 



$47.62 com 
$952.88 cot 
$52 13 b. 
10426 b. 
$350. 
$454,576. 
$521.93. 
$29.27. 
$406,487. 



$3753.916. 

$1759.308. 

$477.65. 

$7526. 

$6000. 

$527.60. 

$1276. 

$3364. 

$450. 



26. $6760. 

27. $5989. 

28. $456. 

29. $735 8788. 

80. $60946.84- 

146 + . 

81. $572.1079. 
H2. $45.9627 + 
33. $.'^04.6214. 



INTEREST.— Art. 241. 



1-4. Given. 
6. $6;$6;$i; 
$7. 

6. $2,118. 

7. $3,507. 

8. $3,465. 

9. $6,158. 

11. $9,817 int. 
$150,067 a. 

12. $13,072 I. ; 
$176,472 a. 

13. $24 inL ; 
$424 amt 

14. $585. 

Art. 246* 

3. $12.5258. 

4. $5,434. 
6. $5,924. 

6. $14,888. 

7. $2,961. 
6, i^.676. 



$1080. 
$60 int.; 
$260 amt. 
$175 int.; 
$425 anit. 
$81.72 int.; 
$422.22 a. 
$5,838. 
$6,629. 
$2.80 int ; 
$62.80 a. 
$4.80 int. ; 
$100.80 a. 
$0.10. 



9. $26.60. 

10. $32,437. 

11. $4.93. 

12. $61,898. 

13. $8.05. 

14. $10,148. 
16. Given. 



$0,522. 

$65,166. 

$7,487. 

$9.26. 

$2,638. 

$7,526. 

$29,048. 

$18,236. 

$206.58. 

$4.19376. 

$2,916. 

$5. 

$108,616. 

$8641.876. 



16. $26,072. 

17. $25,045. 

18. $28,082. 

20. $5,549. 

21. $31,698. 

22. $87,044. 
. $786,378. 



42. $4662.248. 

43. $134,776. 

44. $20,826. 

45. $232.7812. 

46. $599.86 in. 
$9808.81 a. 

47. $1980.0581. 
$17186.90. 

48. $1527.844. 
$11578.634 

49. $2864.238. 
$14472.096 

60. $13876.676 
$55237.856 

24. $812,876. 

25. $17.1829. 

26. $691,469. 
i7. $722,742. 
28. $1666.248. 

. $1698.9259 
80. $2824.811. 



Factss 220-^43.] AsrsifBRB. 



•Y7 



EXAMPLES FOR PRACTICE.— Arts. 247-250. 



ET 



1. $1.81. 

2. $5,021. 
8. $1,642. 
4. $0,916. 
6. $13,904. 

6. $242,316. 

7. $391,613. 

8. $42. 

9. $224,198. 

10. $675,868. 

11. $898.88. 

12. $1260.994. 
18. $108,616. 



14. $2,815. 

15. $1022.25 

16. $1500. 

17. $3960 144. 

18. $5125. 

19. $1147.50. 

20. $14,734. 

21. $167,022. 

22. $8635.505. 

23. $16269.325 

24. $5,265. 

25. $12,296. 

26. $7,746. 



Ex. 



Anb. 



27. $20,709. 

28. $20,693. 

29. $39,013. 

30. «27.718. 

31. $13,774. 

32. $315,091. 

33. $400,251. 

34. $637,796. 

85. $612,964. 

86. $763,462. 

37. $204,186. 

38. $150,078. 

39. $114,912. 



Ex. 



40. 

41. $4.00. 

42. $0.36. 

48. Given. 

44. $366.66. 

45. $426,499. 

46. $780.07. 

49. £6,12:$.4d. 

50. £lOJ88.1f 

51. £111, 18i. 
4d. 

52. £467. 9n. 
3(1. 



PROBLEMS IN IN11EREST.— Arts.. 253-255. 



B. 6 per cent 
4. 12 per ct. 
6. 8U per ct 
8. 7| per ot 



7. 7i per ct. 

8. 6 \)er cent 

9. 9 per cent 
10. 5 per cent. 



13. $10000. 

14. $11666.661 

15. $17142.85- 



18. 8 J years. 

19. 16f years. 

20. 14f years. 

21. 10 years. 



COMPOUND INTEREST— Arts. 257, 258. 



2. $91,866. 
8. $348,207. 
4. $335,024. 
6. $1126.162. 



6. $1351.791. 

7. $927,755. 

8. $2148.099. 
10. Given. 



11. $3195.818. 

12. $26878.32. 

13. $4964.817. 

14. $560,361. 



15. $730,687 a. 
$261.687in. 

16. $1624.468. 

17. $4297.968. 



DISCOUNT.— Arts. 260-262. 



1, 2. Given. 
8. $443,926. 
4. $153,508 + 
6. $980,392 + 

6. $18,293 + . 

7. $1674.418. 

8. $1092.96 + 



$28.4312 + 

$27.8122 + 

$4960.496. 

$1,698. 

Given. 

$5,979 + . 

$2.0625. 



$8.76 . 

$1142.02. 

$736,009 + 

$41.9888. 

$1276.173. 

$4985. 

$14986. 



$1264.617. 
$15.1323 + 
$17.6593 + 
$59.5833 + 
$69,231. 
$467,944. 



2. $6.6625. 

8. $12.60. 

4. $148,375 

6. $27.80. 

6. $81.25. 



INSURANCK- 

7. $206.25. 

8. $202,666. 

10. $46.18. 

11. $68.80. 

12. $1950. 



•Arts. 264-265.a 

13. $573.76. 20. 

14. $2390. 21 

16. $4206. 

17. $16666.666 

18. $54546.466 



•I 

i. 7i 



per cent 

^ per cent 

22. f per cent 

24. $6798.478. 

26. $11842.106 



t7a 



iLMBwmns. 



IVAGma 244-^60; 



PROFIT AND LOSS— Art?. 2«7, 2C8. 



fc». 



2. $f5. 

8. $0.79. 
4. $13. 

6. $j«.25. 
6. $250. 

9. $26.1025. 

10. $44,25. 

11. $71.4(>4. 



12. $343.75. 

13. $312.06. 

14. $1103.75. 

15. $29250. 

16. Given. 

17. 18rV 

18. 50 per ct 

19. 25 per cL 



A.^s. 



21. 



33} per ct. 

33 i per ct 

U per ct 

11248 n t* 



22. 6?| per ct. 

23. 4i||}|p.c 

24. 4f per cL 

25. SS^i^rct 

26. 16/yperct. 
$190. 



27. 

30. 
31. 
32. 
33. 
34. 
35. 



23?Ji>erct 

$2362. 

$20. 

$94.44*. 

$108,696. 

$178.57}. 

$373.33J. 

$1714.285. 



EXAMPLES FOR PRACTICE.— Art. 270. 



1. $1.98. 

2. 16 J per ct; 
40 0, gain. 

8; 20p.c.;$3. 
4. 19JYperct. 
$6 gained. 
6. $2.30. 
6. $4.79^. 



7. $5.60. 

8. $.1895. 

9. 30 cts pr g. 
$37.80 prod 15. 

10. $1,062. 

11. $1383.75 1. 
$9.3275 b. 

12. 100 per ct 



$37.50 g. 
13. $150. 
U. 56| ceats. 

12 c. pr yd. 

2 cts. prof. 

16. $1,008. 

17. 45 cents. 

18. 14? per ct 



19. 21»i?p.ct 

20. $.9375 p. a. 
$3125 lost 
$5.0555 p.b. 
$585,438. 
12.3per ct 
$.90 pr. yd. 
$43,344 g. 



21 



23, 



DUTIES.— Arts. 272a.-274. 



2. 1841 lbs. 
8. 6396 lbs. 

4. 6804 lbs. 

5. 1720 lbs. 

6. 4037 lbs. 

7. 63 gal. 1kg. 
2575 g. net 

8. 80 gal. 1kg. 
2208 g. net 



9. 42botbkg. 

381 bt ne*. 

10. 52botbkg. 

988 bt net 

Art. 373. 

3. $87.75. . 

4. $202.60. 

5. $941.60. 



$8640. 

$75. 

$71,224. 

$131.6525. 

$90.03. 

$69.0375. 

$186.4625. 

$850. 

$1000. 



$1695. 
$1504.80. 

$2898. 

$3592.75. 

$4500.375. 

$2819.125. 

$197,375. 

$4254.94. 

$882,453. 



ASSESSMENT OF TAXES.— Arts. 278, 279. 



8. $12.25. 

4. 6 c. on $1. 
$57.60. t. 

5. $76.60. 

6. 2 c. on $1. 

102.40 0. 



7. $71.20 D. 

8. $309 G. 

11. $30.22 B. 

12. $117.51 0. 

13. $159.47 D. 

14. $285.22 E. 



15. $510.50 F. 

16. $405.25 G. 

17. $307.70 H. 

18. $661 J. 

19. $300.51 K. 

20. $90.76 L. 



21. $612.25 M. 
. 1.0076. 
$22.6876A, 
28. $24.7625B. 

24. $21.86750. 

25. $26.6426D. 



Pages 260-281.] 
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GENERAL PROBLEMS.— Arts. 286-294. 



Ex. Ans. 


Ex. Ans. 


Ex. AN«. 


Ex. AN8. 


1. Given, 

2. 27 cows. 

3. 185 acres. 
C. $30. 

€. 387 sbeep. 


7. Giveu. 

8. 24 years. 

9. 1050 fem. 
11. 10 yrs. ; 

15 yre. 


12. $36 tea; 
$27 inolas. 

14. 10 yrs. 

15. 8 rods. 

17. $825. 


18. 1350 ap. 

20. 12 sailors. 

21. 8 flocks. 

23. 7 years. 

24. 12u2arb. 



ANALYSIS— Art. 296-303. 



1. Given. 

2. $565.41. 
8. $22.20. 

4. $030. 

5. $364.61. 

6. $204. 

7. $30. 

8. $166.40. 

9. $47.50. 

10. $97.50. 

11. $4.50. 

12. $12.12. 

13. $4. 16 J. 

14. $3.44. 

15. $2 65. 

16. ]08» in. 

17. 112j bu. 

18. 306 "'ill. 

19. 80| 111. 

21. 48 ds. 

22. 192 ds. 

23. 64 ds. 

24. .82; mo. 

25. 288 ds. 

26. 70 cents. 

27. $4.20. 

28. 3b cents. 

29. $5.22. 

31. $0.y6?. 

32. 471 s. 

83. $25.60. 

84. $3. 

85. 20 cents. 

86. $18.04. 



87. $85.50. 
.38. $75.74+. 
39. $1.00. 

41. $31.50. 

42. $2.85. 
44. £L 

15. $53333J. 

46. $y3j-. 

47. $23,125. 

48. 00 ds. 

49. 100 ds. 
60. 60 djivs. 

52. 624 bii. 

53. 2 cords. 

54. 228 pair. 

55. 199? Iks. 
66. 98 /V lbs. 

57. 69 fV t. 

58. 7^2.8_ cts, 

59. 125.8 bu. 

60. 60 cts. 

61. 748.5 yds. 

62. 2489 lbs. 

63. 48.585 cwt. 

64. 4738.65 lb. 

65. 11 92.02 y. 

66. 4145.732 c. 
67.. 64.912 b. 

68. 46.5 yards. 

69. $6.T5 pr. b. 

70. 9 yards. 

71. 128 eggs. 

72. 826 lbs. 
78. 819 boys. 



1053.045 c. 

1018.154 p 

$133.33JA, 

$166.66^3 

107 i A. 

855 B. 

57' C. 
7d. $600 A. 

$875 B. 

$.326 0. 
80. 666| A. 

800 B. 

1000 0. 

533} D. 

$315 A. 

$525 B. 

$420 0. 

$1250 X. 

$1750 y: 

$2U00 Z. 



$200 1st. 
$266.66J. 
$333.33 J. 
80 cents. 
$64,138 A. 
$105.1132. 
$147.7490. 
10 cents. 
$500 B. 
$.042 + . 

$. 1 1 OT g% 

100 A. 
66f B. 



83' 0. 

90. 10 perot 
$1500 A. 

91. .16j3^V. • 
$644.16 AL 

95. esiiil. 

96. 4 cts. 

97. $22 50. 
40ff cts. 

98. mi cts. 

99. 94?§*^ cts. 

100. 17^Vo- 

102. 20 men. 

103. 7i days, 

104. 2? mo. 

105. 720 m. 
224 bu. 
240 s. 
$288. 
1440 m. 
144. 

112. 60. 

113. 24 feet 

114. $136. 

115. $144Q0. 

116. 72 yre. 

117. 48. 

118. 72sch. 

119. $15600. 

120. 60 treea, 

124. $317. ' 

125. $30. 

126. $250. 

127. $240. 



106 
108 
109. 
110. 
Ill 



^80 



A N s w X RS« [Paoxs 262-30U 



Ex. 



-128. $585.50. 

129. $1218.75. 

130. $1814.40. 

132. £183, 158. 

133. £172. 10s. 

134. £11250. 

136. $453}. 

137. $220. 

138. $240.75. 
131). $318. 

140. $1250. 

141. $1022.26. 
•142. $101*2.375 
143. $278|. 



144. 
145. 
146. 
148. 
149. 
150. 
151. 
152. 
154. 
155. 
156. 
157. 
158. 
159. 



$909.56|. 

$867.75, 

$9861. 

$420. 

$340. 

$7495-. 

$729. 

$1200.50. 

$44.95. 

$99.11. 

$119,756. 

$367.22. 

$779,688. 

$270,078. 



iHx. 



160. $904,357. 

161. $11861.13. 
102. $61.05375 

163. $606.5625 

164. $1104.125 

165. $2762.957 

166. $2122J. 

167. $30654. 

168. $5412. 

169. £149, Is. 
' 63d. 

170. £365, 4s. 

UiJd 

171. £117, 2s 



Ex. 



Am«. 



172. 
173. 
174. 



175. 
176. 

177. 
178. 
179. 



2Ud. 
£576, 18s. 
2tid. 
£1522,13s 

nI91.l 
^ 232"* 

£135, 15s. 

$351.0547 
$12644.- 
8359. 
$27.4375. 

$572.3625 
$319,625. 



SIMPLE PROPORTION.— Arts. 327,328. 



4. $100. 


26. 18|bbl8. 


43. £3,12s.0d. 


57. 6d. gain. 


5. $75. 


27. $60. 


44. £4l.l9q.0d. 


58. $958,609. 


6. $30.75. 


28. 75 feet. 


45. 3^ hours. 


69. 244 ra. t 


7. 1140 bu. 


29. 100 days. 


46. 5 min. 


275V ^^ 


8. 240 m. 


30. 105 a. 


47. 12 lioiirs. 


60. $f. 

61. £Ul 


11. 32 days. 


31. $595. 


48. £313, Os 


12. $59.50. 


32. 130.3- cwt. 

33. 1333- sp. 


10. 2d. 


62. 30 per ct 


13. 331 mo. 


49. £4, 5s. 6d. 


63. $8400.15|. 


14. $7. 


34. $1500. 


50. £227, 123. 


64. $126.8281- 


15. $6,135. 


35. $251|. 

36. 362 days. 


Id. 


25. 


17. $784. 


51. £51,3s.ljd. 


65. $195.1885. 


1^. $216. 


37: 80 cents. 


52. £358,7«.3f. 


66. $22364.28- 


19. $515. 


38. 65J wks. 


53. £40. 


67. 


20. £22, 10s. 


39. £56,13s.4d. 


54. £37, 19s. 


67. $192617.- 


21. 1440 111. 


40. £186, 2s. 


3|d. 


0212. 


22. £2, 58. 


4ld. 
41. 8s. 9/„d. 


65. £50, 15s. 


68. $3333.j 0. 
$3833^. 


23. $1.70 + . 


*6Sd. 


24. f3.75. 
2i>. $5000. 


42. £585, Is. 56. £10, 78. 


69- 14i| in. 


4J-d. ^M' 


70. 145| yda. 


COMP 


OUND PROPORTION.—Art. 331. 


1. Given. 


7. 6 days. 


12. 9 months. 


17. eOhorsea, 


2. 86 men. 


8. 7iday8. 


13. $18. 


18. 18 days. 


8, 4. Given. 


9. 1701 bu. 
10. 80 days. 


14. £384. 


19. 37VV d. 


5. 96 men. 


16. 90 days. 


20. 792 pair. 


A 10 men. 


XI. dllMlL 


16. 25 IbB. 
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DUODECIMALS.— Arts. 333-^36. 



fix. 


Ans.. 


1. 

2. 
3. 
4. 
6. 


Given. 

78 feet 6 inches. 
393 ft. 1 in. 2". 
247 ft. 7 in. 2". 
252 ft 8 in. 7". 



Ex. 


Ana. ^ 


Ex. 


Ana. 


6. 


892 ft. 1 in. ' 


11. 


119 ft. 4 in. 6". 


8. 


41 ft 9 in. 9''. 




17 ft 4 in. 6". 


9. 


11 ft 5 in. 6". 


12. 


229 ft 6 in. 9". 


10. 


71 ft 5 in. sum. 




21 ft 11 in. 1". 




14 ft 7 in. dif. 







Art. 336. 
2. 46 ft 10 in. 6". 
8. 13 ft 7 in. 2". 

4. 82 ft 9 in. 4". 

5. 210 ft 4 in. 6". 
G. 1364 ft 3 in. 
'i. 149 ft 6 in. 6". 



8. 137 ft. ajn. 8". 

9. 85 ft 6 in. 8". 6'''. 

10. 88 ft. 2 in. 4". 

11. 82 ft. 5 in. 8". 4"'. 

12. 86 feet 

13. 210 ft 4 in. 6". 

14. 2200 teet 



6375 feet 
472 ft 6 in. 
484 ft 1 in. 9\ 

4'". 
8100 bricks. 
$22 50. 



SQUARE ROOT.— Arts. 351-363. 



8 25. 

4. 30. 

5. 35. 

6. 42. 

7. 64. 

8. 69. 

9. 93. 

10. 111. 

11. 232. 

12. 729. • 

14. 1.4. 

15. 5.4. 

16. .15.3. 

17. .85. 

18. .881. 

19. 1.4142. 
20.4.123 + 



21. 13.228. 

342. 
23. 3212. 

3 1 

=21 

28. 4735. 

29. 2401. 

30. 4096. 

31. 6561. 

32. 59049. 

33. 82.768. 

34. J. 

35. .8628+. 

36. ^V 

37. ||=J. 



38. 
39. 
40. 
41. 
42. 
43. 
44. 

45. 

47. 
48. 
49. 
50. 
51. 
52. 
53. 



.0231. 
.0195. 

14A. 
1.7320- 
508 + . 
3.4641- 
0161 + . 
10 yds. 
50 m. 
200 m. 
60 feet. 
24.97 ft 
42.426r. 
56.568r. 



54. 

56. 
67. 
58. 
59. 
60. 
61. 

62. 

63. 
64. 
65. 
66. 
67. 



50 ft 
51.923f. 
952 sol 
783.836. 
391.918. 
1395yd. 
24 ft 
160 r. 1. 
80 r. w. 
320 r. 1. 
80 r. w. 
24 rods. 
15min. 
18in.d. 
80 in. 
24.4948. 




CUBE ROOT.— Arts. 3S3~367. 



8. 12. 


11. 4.5. 1 


4. 24. 


12. , 


, 


5. 72. 


13. ^ 




6. 83. 


14. 




7. 125. 


15. i 




8. 1.25+. 


\^.t 


9. 1881. 


la 2.8. 


las 


U9Q& 1 



19. 8J. 

20. 103. 

21. 8002. 

22. 5.48. 

23. 49.68. 

24. 78 in. 

25. 864 ft 

26. XQ8 ft 



27. 8 ft. 

28. 102.441. 

29. 1 13.32 i. 

30. 58.806ft 
ZZ, 216 lbs. 
84. $12136- 



86. 156^.5. 



86. 28.148- 
14 T. 

37. 819201 

38. 1111^. 

40. 7.211ft 

41. 8 in. 

42. 8 feet 
48. 4 foat. . 



ABBWMKBm 
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EQUATION OF PAYMENTS.— Arts. 372-376. 



Ex. 



An«. 



3. 6 uiuntlis. 

4. 4 inontlis. 

5. 6 luoitths. 

6. 1| yea 1-3. 

7. 3 tuonths. 



9. 
11. 

12. 



2 1 years. 
30 d. Av. t. 
Dae A. 15. 
COd.Av. t. 
Date S. 3(1. 



8. 6i mouths.! 13. 31(l.f.J.19. 



Ex. 



14. 



Due A. 19. 
29 d. Av. t. 
Dae S. 6l1i 

15. 73d.f.J.10, 
Due S. 21. 

16. SOd.Av.t 



i!;x. 



Aks. 



Dtite O. 5. 

Sj- month. 

139 days. 

5 m. 20 d. 
21. 10 in. 19 d. 
23. $1309.916. 



18. 
19. 
20. 



PARTNERSHIP.— Arts. 378, 379. 

1. Given. $2210.526,^«j D. 

2. $120 A's. 4. $300 A's. 
$100 B's. $400 B's. 
$200 C's. $000 C\s. ♦ 

8. $589.473W\ A. $700 D's. 

$1 129.824^\ B. 6. $100 A's. 
$lti70.175yVi 0. $120 B's. 



$120 Cs. 

7. $30 apiece. 

8. $40.0194»y A. 
$88.277 JK J B. 
$117.7«3^Vi>0. 
$378.95 A. 
$421.05 B. 



ALLIGATION.. 



2Tjti car. 



$50.41 f. 
4, 2, 2, 4. 
2 lbs. 9 cts. 
2 lbs. 11 cts 
4 lbs. 14 cts. 
8. 8 lbs. 15 cts. 



2 1be. 18cts. 
1 lb. 21 cts. 
4 lbs. 22 cts. 

9. 5 yds. 68 cts. 

3 yds. 75 cts. 
6 yds. 83 ct«*. 
12vds. 85ct*. 

11. 4Jg. 25 ct. 



-Arts. 381-386. 

15. 



12. 



14. 



6|g. SOct 
172 g- 37 c. 
62i b. 45 c. 
4lib. 56 c. 
20| b. 65 c. 
23/^b. 25c. 
23/,b. 50c. 
52f§b. 80c. 



16. 



8f lbs. 750. 
8f lbs. 80c. 
8J lbs. 85c. 
23^ 1. 95 c. 
81i§I.50c. 
211 f §1.020. 
326/5I.75C. 
130t§1.83o. 



* REDUCTION OF CURRENCIES.— Arts. 391-394. 



8. $485.21. 

4. $1384.63. 

6. $2179.815. 

6. $1785.083. 

7. $2803.5103 

8. $2244.202. 
0. $3019.020. 

•4O. $:U05.2077 

11. $1029.918. 

12. $1773.75. 

13. $4496.435. 

14. $9227.80- 



£100, lOs. 
£300. 
£3358, 16s. 

7Jd. 
£4188, 14s. 

3U1 
£10408,38. 

8'fd. 
£25903, Is. 

3 '*d 
13784*940 f. 
.44d87.096f: 



8162.6 flor. 
9685J ron. 
Given. 
£113, 8s. 
£169, 148. 

6d. 
£186, 3s. 

7.2d. 
£350, 4s. 
£240. 
£221. 16s. 

1.^ 



£250. 

£644, 10s. 

Given. 

$162.55f. 

$244,069}. 

$252.28 J. 

$040,051. 

$790.93 J. 

$4147.73}. 

$2436.428} 

$4003.06|. 



Pages 343-356.] 



rswcfte. 



dda 



EXCHANGE.— Arts. 39»-407.. 



Ex. Ans. 


Ex. ANS. 


Ex. Ans. 


1. Given. " 


4. $15553.388J. 


13. Given. 


S. $8071.05. 


5. Given. 


14. $2062.0155. 


3. $1141.5937. 


6. £322, 88. 6Jd. 


15. $4858.6588. 


4. $14889.42. 


7. £893, lis. 51(1. 

8. £1095, Is. 2}d. 


16. $13249.177. 


6. $143 159.948 dft. 


17. Given. 


$145307.847 reed. 


9. £11533, 6s. 22d. 


18. 27430.9 fr. 




10. $17160.192. 


20. $74,545. 


Art. 401, 


11. Given. 


21. $1146.25. 


2. $7597.30. 


12. $53617.0833. 


22. $2583.36. 


8. $12525.7439. 







ARITHMETICAL PROGRESSIOlSr.— Arts. 413-417. 



1. Given. 

2. 180. 



18. 800. 
4. Given. 



15. 2 and 99. 
17. 15d. $360*. 



18. Given. 
9. 121. 



GEOMETRICAL PROGRESSION.— Arts. 419, 420* 



1. Given. 

2. If, or if. 
8. 12288. 

4. 8388608. 



6. 2048 ra. 

6. $284,067. 

7. $435,492. 

8. Given. 



9. 1533. 

10. 240624. 

11. 1. 

12. i. 



13. |. 

14. $55924.08. 

15. £204, 15s. 



MENSURATION.— Arts. 425-454. 



1. Given. 

2. 640 A. 

8. 26 A. 65 r. 

4. 50 rods, 

5. 80 rods. 

6. Given. 

7. 4 A. 76 r. 

8. Given. 

9. 558 r. 

10. Given. 

11. 4914 square ft. 

12. Given. 

18. 62.85+ yards. 

14. Given. 

15. 814.169 r. 

16. Given. 



117. 200 yards. 

'18. Given. 

19. 11-309.76 sq. r. ^ 

20. 2037.18496 yds. 

21. 8 rods. 

22. 16 feet. 
. Given. 

24. 5425 en. feet. 

25. 27 feet. 

26. 2 feet. 

27. Given. 

28. 9200 en. feet. 
. Given. 

30. 152 »quare feet. 

81. Given. 



32. 21205.8 feet 

33. Given. 

34. 30000 feet 

35. Given. 

36. 123Jfeet 
37-89. Given. 

40. 45945.9+ en. ft. 

41. Given. 

42. 4084.067 feet 

43. Given. 

44. 201061760 sq.m. 

45. Given. 

46. 268082346666f. 

47. Given. 

48. 244.346 +gal8. 



S8i 



AirSWXRfl. 



MISCELLANEOUS EXAMPLES. 



Ars. 



1. 670 sheep. 

2. $3446.8125 
8. 25 dif. 

4. 1548. 
6. 201t%. 

6. 79817}. 

7. 3431}. 

8. 1181. 

9. 6Jj|. 
10. 7246J. 

SI iV 

12 $142.45. 

13. 8 J- perot 

14. $26000. 
16. $20000. 

16. S ino. 24 d 

17. Uy. 8 m. 

12 d. 

18. 10 per ct 
19.. $1318.84. 

20. $1531.390 

21. $10,212. 

22. $19,294. 

24. $6090. 

25. $106.25. 

26. $406,626. 

27. $5250. 

28. yWirPerct. 

29. 6 per ceat 
80. $6782.70. 

31. $834.10. 

32. $.662 per g. 
34. $0,094. 

85. 20 per ct. ; 
$912. 

86. 60 per ct 



37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
46. 
46. 
47. 
48. 
49 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 

62. 

64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 



44^ I)or ct. 

$3478.667. 

$5557.68. 

8724.375. 

390i;465i 

2759; 2884. 

428. 

50. 

2754. 

15120. 

213yVTyr8. 

100. 

7812.6 lbs. 

6082. 

6776. 

$1,138. 

2568. 

860. 

$15780. 

$29476. 

$42720. 

$274.50. 

Ad. 

£8396, 19s. 

2d. 
£153, 28. 

6d. 
£156. 
$43.45f. 
$20831. 
1800 T. 
£11, 6s. 
$61.04. 
$65.7lf 
$879.60. 



84, 



72. £2,6s.lUd. 

73. 1 lb. 1 oz. 

22 grs. 

74. loz. 18Jp. 

75. lis. id. 

76. 896 tiles. 

77. 16 per ct 

78. $2086f j. 
79.J65A.39r. 

1821 ft. 
£28, 183. 

llyVid. 
690.931 r. 
$68,649. 
78 lbs. 2 oz. 
$240.45. 

85. £i70,ll|38 

86. 4538. 

87. 33J cts. 

88. 220J?^ lbs 

89. 13.9572 r. 

90. $39000. 

91. $6352. 

92. 3 hours. 

93. 105 feet 

94. $.6876. 

95. 26| days. 

96. 67863i T. 

97. $4186.876. 

98. 132 sheep. 

99. 72 days. 

100. 313iday8. 

101. 627 days. 

103. If ^ hrs. 

104. 9||} rods, 
106. 120 days. 



£x. 



Ans. 



106. 
107. 
108. 
109. 

110. 
111. 

112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 



123. 
124. 
125. 
126. 



127. 



128. 
129. 
130. 
131. 
132. 



40yr8. 
172 sheep 

n263 f 
ffV ^' 

46i¥y six 
tee lit hs. 
226.686 r. 
250.438 r. 
125.219 r. 
76.8 A. 
600 yds. 
2400 sq. r. 
6 h. 20 in. 
26.4. 
4h. 10||m 

144r.48f. 
29| hrs. 
144 miQ. 
480a.A'8. 
240 a. B's. 
720 a. O's. 
68 days. 
$726. 
$72. 

$300 A'8. 
$420 fi'8. 
$800 O's. 
$720 A's. 
$1200 B's- 
$1680 O's. 
1 h. 6t\iii. 
1200 sh. 
18/- feet 
67.628 ID. 
34 hours ; 
823 Qi. 



THS ENIX 



CAN EDUCATIONAL SERIES, 

FTTBLI8HED LX* 

i 50 WALKER STREET, N • Y. 

4 » » 

A COMPLBTB OOUKSB OF 

^-^^ 

ON'S SERIES OP ARITHMETICS. 

is emineDtly practical and scientific^ giving the 
" wherefore" of every role ; and containing much 
natioQ not foond in other works^of the kino. It is 
3 the nxBt comprehensiye, com]^ete, and carefully 
of Arithmetics extant. 

K« For PHmary SebooUk (Berlsed and Enlarged) . . 

ITHMETtC. For Begfi^oeriv (BeTis^ and Enlarired) 
OF ARlTHMEriC; or, Suit* ahd Buickboakd 
(KefwIyBerised and Enlarged)...... 

^AL ANALYSIS ; or, Hiobeb Msntal Abithhktio 
ARITHMETIC. (Rovlied and Enlarged)... 

ICTICAL ARITHMETIC (Revised and Enlarged) 

THMETIC } or, Tbs Sciznob akd ArrufcATioir or 

KHER ARITHMETIC 



)ERS' NEW SERIES OF READERS, 
trotyped.— New and Original Illastrationt. 

7IX, COMPLETE, AND PERFECTLY GRADED SERISS OF 
READERS NOW BEORB THE PUBLIC. 



' Itberai terms for first supptieSj for introduction, and 
pies, for examination. Descriptive Catalogues, tmd 
atianal drcukar" sent prtpaidf on €q>pHcation. 



K 



